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PREFACE 


In the academic world, apologies are no longer needed for pre- 
senting a book of readings in any subject. Anthologies and selec- 
tions have long flourished in the literary branches of knowledge, 
and there is ample precedent for kindred ventures in the social 
sciences. The possible existence of any volume of readings is testi- 
mony enough that the field which it represents has attained a 
reasonable degree of maturity. 

Within the last decade, psychologists have had placed at their 
disposal, for instructional purposes, the catholic collection of Eob- 
inson and Eobinson in general psychology, the admirably thorough 
excerpts by Taylor in abnormal psychology, the readable selections 
of Skinner, Gast, and Skinner in educational psychology, and 
Young^s comprehensive source book for social psychology. The 
service successfully given by these books warrants an endeavor to 
compile a similar volume in which the data of industrial psy- 
chology are assembled. 

We have been guided in the preparation of this book by the 
following purposes : 

1. To provide students in engineering, business administration, 
and other technical courses with a richer background of that psy- 
chological literature which is pertinent to the problems of com- 
merce and industry. 

2. To offer to all persons interested in industrial psychology a 
cross-section of the most significant facts and the best thought 
available on that theme. 

3. To supplement the existing texts in applied psychology which, 
either through inadequate reference or through voluntary restric- 
tion of scope, fail to give a comprehensive picture of the field of 
industrial psychology. 

The execution of this program presupposes the feasibility of 
gathering together the choicest specimens of a given expert^s 
writings. As is obvious, the greatest obstacle to this end is the 
difficulty of unifying the isolated items into a coherent sequence. 
To accomplish this, we have experimented with the location of 
each excerpt and have written connecting passages which also serve 
to fill any gaps in the system of ideas. We are painfully consoioui/ 
of the deficiencies which remain. . 

vii / y 



viii PREFACE • 

The choice of material is a perennial bone of contention. Some 
of our purple patches may look very gray to others. Perhaps a 
rough order-of-merit list of the criteria employed during the 
selective process will reveal, if it does not justify, the motives for 
choosing the elements finally retained : 

1. Basic conceptual contributions 

2. Reliability of writer 

3. Conciseness of style 

4. Adjustment to student level 

5. Inaccessibility 

It is our hope that no excerpt has been preserved which is not 
informing and valuable in some way. The apparent exceptions 
(particularly in the section on character judging) are preserved as 
edifying monuments of human folly. 

To familiarize the novice with the more prominent men who are 
actively engaged in making significant contributions to industrial 
psychology, we have included a section of brief biographical notes. 
The selection of names does not indicate any final evaluation and 
is certainly not intended to be a Who's Who of psychologists. 

Careful readers will notice that we have generally avoided direct 
criticism of viewpoints, faulty experimental or statistical tech- 
niques, or irrelevant conclusions. We have preferred to let one 
reading annul another wherever scientific rectitude or psychological 
sobriety have been violated. There is no insurance that some 
persons will not accept every statement simply because it is printed 
in this book ; but it seems reasonable that any one capable of read- 
ing it will grasp whatever truth contradictories can yield if he will 
only persevere to the end. 

We make no pretensions that the present work is a contribution 
to the science of industrial psychology; our sole purpose has been to 
make more available to both technician and layman what is already 
known about it. An acquaintance with the elementary facts of 
general psychology is presupposed, but a brief condensation of the 
essentials is offered in the first chapter for the benefit of those who 
need to refurbish their associations or who are bold enough to 
attack this volume without crossing the preliminary hurdle. 

The questions appended to each section formed part of the 
original mimeographed material which was distributed at appro- 
priate intervals to classes in applied psychology during the academic 
years 1929-30 and 1930-31. We have profited from our students^ 
recommendations and believe that a judicious use of the problems 
will evoke as much stimulating discussion and original thinking as 
it has with us. The inquiries spontaneously made by members of 
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the course concerning topics treated therein furnished a rich source 
of suggestions for minor essay items. 

Experiments, tests, and statistics constitute the major instru- 
ments for conveying the message of this branch of psychology; 
consequently, tabular materials are conspicuous in the content. 
SuflBcient observational accounts of a qualitative character, how- 
ever, have been included to counter the charge of biased emphasis. 

It is difficult for us to express adequately our obligation to the 
many authors and publishers who have consented to this frag- 
mentary rearrangement of their productions. Acknowledgments 
for their generous permissions are hereby made to Messrs. G. Allen 
and Unwin; American Council of Education; American Journal of 
Sociology; x^merican Telephone and Telegraph Company; Ameri- 
can Academy of Political and Social Science; Annals of Business 
Economics and Science of Labor; D. Appleton and Company; 
Association of National Advertising Managers; the Atlantic 
Monthly Press; British Journal of Psychology ; Bulletin of the 
Taylor Society; Bureau of Personnel Research; Dodd, Mead and 
Company ; Doubleday, Page and Company ; E. P. Dutton and Com- 
pany; Engineering Education; Factory; Harper and Brothers; 
Harvard University Press; Helios Verlag; Henry Holt and Com- 
pany; Houghton Mifflin and Company; Illuminating Engineering 
Society; Industrial Fatigue Research Board of Great Britain; /ti- 
dustrial Psychology ; Industrielle Psychotechnik; Iron Age; Jour^ 
nal of Applied Psychology; Journal of Educational Psychology; 
Journal of Educational Research; Journal of Personnel Research; 
Journal of the Society of Automotive Engineers; J. B. Lippincott 
Company; John W. Luce and Company; McGraw-Hill Book 
Company; The Macmillan Company; National Society for the 
Study of Education; W. W. Norton and Company; Oxford Uni- 
versity Press; Pedagogical Seminary; The Personnel Manual; The 
Personnel Journal; PraJctische Psychologie; Psychological Mono- 
graph; Psychological Review; Philadelphia Public Ledger; Public 
School Publishing Company; G. P. Putnam^s Sons; Quarterly 
Journal of Economics; The Ronald Press Company; George Rut- 
ledge and Sons; School and Society; The Scientific Monthly; 
Charles Scribner^s Sons ; Thornton Butterworth ; U. S. Department 
of War; University of Chicago Press; D. Van Nostrand Company; 
Warwick and York; The Williams and Wilkins Company. 

Further acknowledgments are made to the authors whose names 
appear in the following table of contents. 

B. V. M. 

G. W. H. 
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INTRODUCTION 

Doctor L, P, Jacks, eminent English philosopher, in his work 
on ConstTuctive Citizenship, has staked the continuance and sure 
upbuilding of our present industrial civilization on a realization 
of the importance of skill, trusteeship, and the application of the 
scientific method to all phases of human endeavor. The spirit of 
an industrial organization is built up to the highest degree when 
each member of it holds his obligation to his fellow workers as a 
sacred trust. Trusteeship is the term which embodies that obliga- 
tion and which finds its expression in faithful service between the 
employer and the employed, between the leader and the led, be- 
tween management and men ; and it is given concrete expression in 
the wise solution of problems in human relationships. 

Eecently the board of directors of one of Americans greatest 
industrial enterprises drastically reduced dividends, lowered the 
salaries of the management group, and maintained the wages of the 
workers at the going rate. Here is evidence of a new and growing 
social consciousness, wherein the burdens of a depression are dis- 
tributed where they can best be borne — an exemplification of the 
spirit of trusteeship in its broadest aspects. 

In closer view, as in selection and training, where provision has 
been made for the worker^s development and growth and the satis- 
faction of his urge for progress, so in the fields of employee repre- 
sentation, benefits, pensions, thrift, medical service, and similar 
activities, does industrial leadership contribute to the well-being 
and security of the employee and thus discharge its trust. This 
spirit of trusteeship should pervade the whole atmosphere of the 
working environment, expressed in fair dealings and skillful 
leadership. 

The lasting satisfactions of life come out of work well done, 
work performed skillfully, manfully. All diflBculties in life can be 
surmounted through the application of skill, which is wisdom in 
action. This concept has deep expression in the solution of the 
personnel problems in industry today. All of the undertakings 
having to do with selection and training have as their chief 
objective the development of skill. Through right selection, the 
man finds himself placed in a position fitted to his aptitude, ability, 
and capacity, and is ready for the development of his skill to the 
highest pitch of excellence. Training gives him opportunity for 
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the development of that skill and the satisfactions that come from 
full accomplishment. 

The scientific method is all-comprehensive in its application to 
the problems of industry. No mention need be made here of its 
importance in relation to material things, which has long been 
recognized by industry, but now we are beginning to realize that 
the scientific method enters vitally into the problem of human 
relationships. Nothing can contribute more satisfaction to the in- 
dividual than to be a member of an organization in which the whole 
human structure has been built up on a sound scientific basis 
clearly defining the duties and responsibilities of individuals, the 
definite contribution which each of them makes to the objective of 
the business, and correct interrelationships among them. 

To indicate what is meant by the scientific method through a 
few illustrations, we must study turnover to discover the reasons 
for separations, to relate them to causes of dissatisfaction, so that 
we can remove these causes. Intensive study should be given to 
age distribution in its relationship to benefits and pensions. Care- 
ful and continuous consideration and checking must be given to 
the worker’s training, development, increased responsibilities, 
length of service, and the relationship of these factors to his 
progress and well-being. 

The continuing development of job analyses and a study of them 
will give basis for more accurate evaluation of the contribution each 
job holder makes to the whole, and thus form a basis for better 
wage and salary differentials. The importance of a scientific de- 
velopment of the selection process on a firm psychological basis is 
evident. The scientific method as a tool for the development of 
right human relationships has to do with measurements — a deter- 
mination and an analysis of the facts and a synthesis that will lead 
to right conclusions. In no realm of human endeavor is it more 
important to be right than in our dealings with the human element 
in industry. 

Manifestly, the social science which is basic to the development 
of the scientific method in human affairs is psychology. It per- 
meates every activity and concept suggested in the foregoing brief 
discussion. The growing demand for the application of psycho- 
logical principles to industrial relations has in recent years stimu- 
lated investigation, research, and the development of scientific 
methods and procedures on the campuses of universities and in 
industrial plants. The literature on industrial psychology has 
already grown to great volume, and even now it is difficult for 
student, faculty, and industrialist to keep abreast of this growing 
body of knowledge. 
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Professors Moore and Hartmann have owing to them a debt of 
gratitude from all who are actively interested in industrial psy- 
chology. In their Readings they have gathered together within easy 
compass the best work of the most authoritative contributors to 
this field. Students planning careers in business and industry 
have here a complete orientation on the fundamental applications 
of industrial psychology and, if they pursue the courses, wiU enter 
business with a keen realization of the importance of problems in 
human relationships. To the busy industrialist, this volume will 
be invaluable, used as a check on best practices in industrial 
relations. The reading selections are arranged in a logical sequence 
and continuity, keeping all subjects in proper balance, and no small 
part of the value of the work comes from the personal contributions 
of the editors. Man power is the life of industry. These Readings 
show how the application of this power can be made more 
effective. 

B. I. Bees 



The definition of engineering which expresses 
the thought of the profession today is: ''Engineer- 
ing is the science of controlling the forces and 
utilizing the materials of nature for the benefit of 
man, and the art of organizing and directing 
human activities in connection therewith/" The 
twentieth century addition to the definition of one 
hundred years ago is in the words, "and the art of 
organizing and directing human activities in 
connection therewith/" 

L, P, Alfokd, Engineering Education. 



READINGS IN 

INDUSTRIAL PSYCHOLOGY 

CHAPTER I 
INTRODUCTION 

A. The Field of Industrial Psychology 

Industrial psychology is a science which takes as its subject 
matter the mental life and behavior of men engaged in the 
work of manufacturing marketable goods and services. Con- 
cerned as it is with certain personal aspects of production, dis- 
tribution, and consumption, industrial psychology is intimately 
allied with many branches of economics. Its studies of the 
factors making for efficiency bring it into close contact with 
most phases of engineering, the comprehensive aim of which is 
to utilize natural and human resources for social well-being, 
despite the universal neglect, until comparatively recent times, 
of the latter element. 

The thoughtful observer of contemporary scientific affairs 
must have noticed the gradual dissolution of the artificial bar- 
riers between different realms of knowledge. There is consid- 
erable traffic over the borders of all disciplines. The genuine 
value inhering in such interrelations is recognized in the dictum 
that the ablest scientist in any specialty is often the one who 
knows most about some other subject beside his own. Indus- 
trial psychology illustrates this trend perfectly in its associa- 
tions with physiology and hygiene, management devices, and 
major social issues. Consequently, it is a little absurd to de- 
mand a precise definition of the term and a delimitation of its 
field at the outset: such a result is to he sought rather as the 
final product than as an initial vantage point. 

It should always be emphasized that industrial psychology 
is simply one form of applied psychology and not coextensive 
with it. Applied psychology, to be sure, has already acquired 
the connotation of practical psychology, i.e., the employment 
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of psychology in the service of everyday afFairs as distinct from 
the academic, the occasional, and the remote interest in human 
conduct. But logically and actually, educational and clinical 
psychology are genuine applications of laboratory findings, and 
at present both are far more developed than their industrial 
brother. 

The relation of industrial psychology to what is known as 
business psychology calls for special comment. The latter term 
is generally understood to include advertising and selling, test- 
ing procedures for office and clerical staffs, and whatever psy- 
chological events occur in the exchange, transfer, and utilization 
of commodities or services. Since business and industry are so 
firmly linked it seems unwise to stress the distinction between 
their psychological counterparts. The harmony (or frequent 
discord!) of supply and demand gives ample testimony to this 
claim. For the purpose of this volume, therefore, business ac- 
tivities will be viewed as a subdivision of industrial enterprise. 
It must be admitted, however, that although business psychology 
is logically made a subdivision of industrial psychology here, its 
own literature is so extensive that only a small portion can bo 
included in this volume. 

In all sciences, it is axiomatic that there can be no practical 
applications until the fundamental theoretical bases have been 
laid. The sin of prematurity attaches to all endeavors to work 
in opposition to this principle. It is this consideration that 
ensures the priority of pure over applied research. There is no 
need to offer an opinion on the relative merits of pure versus 
applied science, for this perennial controversy will remain in- 
decisive because of variations in temperament or terminology. 
Priority here means simply earlier in time and carries with it 
no suggestion of superior value. By a parity of reasoning, all 
the facts of pure psychology possess a potential or deferred 
value for applied psychology. Even as a youth finds it profit- 
able to purchase an annuity for his old age, so likewise will in- 
dustrial psychology benefit by its encouragement and support of 
laboratory investigations. 

Just as biochemistry aims to account for physiological proc- 
esses in terms of known chemical laws without, as a rule, in- 
troducing any new causal factors due to the presence of a living 
body of cells and tissues, so industrial psychology seeks to in- 
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terpret rationally the role of mind in occupational affairs by 
using available attitudes, contents, and techniques of general 
psychology. Convenience often dictates a modification of the 
topical sequences of general psychology, a step amply justified 
by recent tendencies in this fundamental science. The tradi- 
tional labels or chapter headings in textbooks such as ^^emory,” 
^^perception,” and “imagination,” cast as they are in noun form, 
convey a suggestion of substantiality that is misleading. There 
is no such entity in the biological world as “memory” ; there is 
only an organism that “remembers.” The use of the verbal or 
participial parts of speech emphasizes the active processes of 
the organism, as opposed to the static character of the older 
terminology. Any further apology for the use of functional 
rather than traditional categories in the material which follows 
seems unnecessary. 

B. Backgrounds of Industrial Psychology 

Considering its extraordinary recency, the origins of indus- 
trial psychology are strangely obscure. We have no definite 
date for its beginning such as the opening of Wundt’s Leipzig 
laboratory in 1879, which marked the establishment of modern 
experimental psychology. As a derived science it had to wait 
its inception until its fundamental or pure science was reason- 
ably well organized. Furthermore, when it did make its ap- 
pearance it was masked by a different name and its own nature 
remained unrecognized by contemporaries. 

New divisions of an older subject appear either because of 
internal expansion or because the personal desires of an inves- 
tigator lead him to stake out a fixed claim for his independent 
enterprise. Occasionally, too, the pressure of public demand — 
with the corresponding social rewards that meeting it entails — 
suffices for the inauguration of a new movement. Unquestion- 
ably, the rapid increase in the number of college courses offered 
in industrial psychology is attributable to this last influence. 
The principle of supply and demand obviously affects scientific 
productivity as well as other fields of human behavior. Whether 
or not this be a desirable feature must be left to the speculative 
ethicist for consideration; psychology as psychology steadfastly 
refuses to commit itself to a valuational attitude, even though 
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much of its content involves at least a genetic account of judg- 
ments of worth. 

The first work in industrial psychology was performed by 
engineers rather than by professional psychologists — just as the 
first educational techniques were probably unearthed by parents, 
priests, or military leaders before pedagogues developed them. In 
the eighties Frederick W. Taylor, generally known as the father 
of scientific management, instituted a system of rest pauses with 
a group of unskilled laborers engaged in heavy muscular work 
and secured an enormously greater output by a cyclical arrange- 
ment of the day’s activities. Toward the end of the century 
Frank Gilbreth, a successful building contractor, improved the 
methodology of construction, particularly bricklaying, by su- 
perior routing of materials and elimination of needless move- 
ments. These two movements converged in the first decade of 
this century in the scientific management program. This was 
the heyday of the American ^‘efficiency expert” (e.g., Harring- 
ton Emerson), and both the real and self-appointed disciples of 
Taylor and Gilbreth devised novel, not to say freakish, schemes 
of plant and labor management. Scientific management had 
no uniform connotation then, but it speedily became a major 
social and political issue because of its connection with the 
welfare of the working classes. For a variety of reasons it fell 
into disrepute from which it did not emerge until the new 
industrial revolution began in 1921. 

Meanwhile, academic psychology clung to its ivory tower. It 
had sent a goodly number of pioneers into the schoolroom and 
the clinic; but no psychologist who respected his position had 
dared venture into the office or workshop. The first man to 
break the ice was Hugo Munsterberg, an energetic and versa- 
tile German whom William James had called to the Harvard 
laboratory in the nineties. In 1913 appeared his Psychology 
and Industrial Efficiency which constitutes a prolegomenon to 
all future industrial psychology. This volume was an out- 
growth of his services as a consultant to the Boston Elevated 
Railway Company where he was engaged in reducing accidents, 
selecting employees, and improving performance. He brought 
into action those facts of differential psychology which had been 
accumulated by Cattell and his pupils and indicated the rich 
possibility of testing procedures in the industrial field. 
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Sporadic studies in advertising had appeared even before 
Miinsterberg^s famous volume, but a definite psychological at- 
tack upon marketing problems first appears in the experimental 
reports of E. K. Strong, Jr., during the years 1911-14. An 
outstanding event for 1915 was the beginning of the first di- 
vision of applied psychology in an American university at the 
Carnegie Institute of Technology. Under the leadership of 
W. V. Bingham an able group of psychologists commenced 
operations in the borderline areas of psychology and such activi- 
ties as life insurance salesmanship, retail marketing, personnel 
research, and vocational guidance. In the same year Great 
Britain organized its Health of Munition Workers’ Committee 
to cope with the problem of increasing the efficiency of both 
management and labor during the war crisis. Its ^^interim 
reports” did yeoman service in awakening public and scientific 
interest in the important industrial problem of fatigue and 
efficiency. 

The year 1917 was a red-letter date for applied psychology. 
America’s entry into the World War met with an offer from 
the American Psychological Association to place its technical 
skill and resources at the disposal of the government during the 
national emergency. The well-known Army Alpha intelligence 
test, rating scales, and numerous trade, proficiency, and per- 
formance tests were the major outcomes of this episode. This 
year was also marked by the publication of Hollingworth’s 
and Poffenberger’s Applied Psychology, the first American 
volume to assemble under one cover the essential facts of this 
specialty, A new technical journal is always a token of an 
interested body of readers, and it is in this light that the first 
issue of the Journal of Applied Psychology (1917 ff.) must be 
interpreted. In Germany the Imperial Railways began to use 
psychological measures in the selection of locomotive engineers, 
followed by a quick extension to all other phases of the organiza- 
tion. 

The Industrial Fatigue Research Board of Great Britain, 
(organized 1918) was a continuation of the valuable Health c£ 
Munition Workers’ Committee. Supported by government 
funds, it maintains a distinguished staff of investigators. The 
reports of the Board now total more than sixty and every report 
is a model of scientific excellence. Its name has recently been 
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changed to the Industrial Health Research Board as being more 
truly descriptive of its functions. 

After the war the movement toward organization advanced 
rapidly. The Scott Company of Philadelphia (1919-1923) was 
an organization of professional psychologists specializing in 
personnel problems; its activities served more than any other 
single factor to familiarize American business men with the 
enlightened practice of the War Department. Moede estab- 
lished his PraJciische Psychologic in 1919, the same year in 
which Giese opened the first Institut fur prdktische Psychologic 
at Halle. 

The following year (1920) witnessed the foundation of the 
Central Institute for the Science of Labor in Moscow, a cre- 
ation of the new Soviet regime. LinFs Employment Psychol- 
ogy (1920) is representative of the success which attended 
modifications of the old hiring and firing methods. Great 
Britain determined to profit permanently from its war-time 
experiences and endowed the National Institute of Industrial 
Psychology in 1921, with Charles S. Myers, a distinguished Cam- 
bridge psychologist, as its director. A journal bearing its name 
appeared in the following year. The Psychological Corpora- 
tion (New York) was founded by Cattell in 1921 to serve as an 
agency for bringing business and industrial leaders into contact 
with authorized experts. Even Japan fell into line with a new 
Institute of Industrial EflSciency at Tokyo in 1921, as a branch 
of Kyocho-Kai (Association for Harmonious Cooperation be- 
tween Capital and Labor). 

The Personnel Research Federation was formed in 1922 
through the cooperative efforts of the National Research Coun- 
cil, the Engineering Foundation, and the American Federation 
of Labor. It is the lineal descendant of the Carnegie group of 
applied psychologists which disintegrated shortly after the war. 
Its organ. The Personnel Journal, is the major periodical for 
industrial psychology in this country. 

Germany continued to move ahead in this field by the appear- 
ance of Industrielle Psychotechnik (Moede) in 1923, followed 
in 1926 by a rival periodical, Psychotechnische Zeitschrift 
(Rupp). A slightly more popular journal, Industrial Psychol- 
ogy, was its American counterpart, also begun in 1926 under 
the editorship of Professor Donald Laird of Colgate Universiiy. 
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Publication was suspended in December, 1928, because of in- 
adequate support from business executives. 

Chronology 

1903 P. W. Taylor's paper on ^^Shop Management." 

1907 Zeitschrift fur angewandte ‘Psychologic, edited by Stem and 
Lipmann. 

1908 First Bureau of Vocational Guidance, Boston (Frank Parsons, 
Director). 

1909 Qilbreth’s “Bricklaying System." 

1911 Strong's laboratory studies in advertising. 

1913 Miinsterberg's Psychology and Industrial Efficiency. 

1916 Division of Applied Psychology at Carnegie Institute of Tech- 
nology (W. V. Bingham, Director). 

Health of Munition Workers' Committee. 

1917 Journal of Applied Psychology founded. 

First American professorship of applied psychology (held by 
Dr. Baird at Clark University). 

Hollingworth's and Poffenberger's Applied Psychology. 

1918 Industrial Fatigue Research Board of Great Britain. 

Committee on Classification of Personnel trade tests. 

1919 Psychotechnical laboratory at the Technische Hochschule in 
Charlottenburg (Professor Moede, Director). 

The Scott Company. 

1920 First International Psychotechnical Congress at Geneva (Pro- 
fessor Claparede, Chairman). 

Central Institute for the Science of Labor (Moscow). 

1921 National Institute of Industrial Psychology (Charles Myers, 
Director). 

Psychological Corporation founded by J. M. Cattell. 

Japanese Institute of Industrial Efficiency. 

1922 Personnel Research Federation. 

1923 Industrielle Psychotechnik (edited by Moede). 

1926 Psychotechnische Zeitschrift (edited by Rupp). 

Industrial Psychology (edited by Laird). 

At present, England and Germany seem to be well ahead of 
America in both support of, and activity in, this branch of 
psychology. The German Railway system and the great Krupp 
works maintain psychotechnical laboratories as part of their 
operating overhead. In England, most representative industries 
have been studied and invariably benefitted by investigators 
from the National Institute. The United States seems to suffer 
temporarily from its lack of centralization; traffic problems, 
employee selection, and personnel administration constitute our 
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main strength. We are in danger of not contributing our pro- 
portionate share of original research and of losing contact with 
the new ideas constantly emanating from university laboratories. 
Our country needs a National Institute of Industrial Psychol- 
ogy, allied perhaps with the Bureau of Standards, to serve as a 
clearing-house and agency for coordinating and advancing in- 
vestigations in this sphere of human interest. 

0* Basic Psychological Concepts 

J If applied psychology had to wait for its parent, pure 
psychology, to attain some degree of maturity before its own 
genesis, what grasp of this basic knowledge is prerequisite to 
understanding industrial psyc hology ? We cannot make this a 
treatise on general psychology. It is assumed that a course of 
reading or series of lectures involving consistent study of gen- 
eral psychology will precede and be adequate preparation for 
appreciating the subject matter presented in this series of read- 
ings. It is hoped, however, that any intelligent reader with 
some appreciation of industrial problems and some insight into 
human nature can derive benefit from the contents of this 
volume. Nevertheless, we all may profit from surveying briefly 
our accretions of the basic body of facts and orientate ourselves 
before approaching specific industrial problems. 

The science of psychology is a study of human nature and its 
activities. In general it has used two methods of investigation, 
each leading to an emphasis on two different aspects of an 
individual’s activities. One aspect is that of which the in- 
dividual studied is aware, his own conscious processes, sensa- 
tions, images, ideas, feelings, impulses, and emotions, which 
are investigated chiefly through his reports. The other aspect 
is that of which others can be more or less directly aware, con- 
sisting of activities which can be observed or otherwise sensed. 
These activities are forms of behavior which may affect the 
welfare of other persons, or otherwise be of common interest. 
That is one of the reasons why psychology, particularly the 
various forms of applied psychology, has come to be essentially 
a study of human behavior. 

The behavior of a man, as of all living organisms, consists 
of the sum total of his processes of adjustment within himself 
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and with his environment. Many of these processes involve the 
modification of environment to suit his own nature. All the 
processes are reactions to stimuli, which arise from lack of 
adjustment or equilibrium in his own tissues and bodily struc- 
ture, or in their relation to outside factors. When the muscles, 
nerves, and other body organs are well rested and nourished, 
the food assimilated as available energy in these muscles and 
various organs serves as a stimulus to their activity. Thus 
man has urges to various forms of motor activity. Having 
reacted in this way, the waste materials in the body serve as 
stimuli to their elimination and to rest and sleep. The lack 
of available food energy in the body stimulates the individual 
to seek and take in food, which is one basis for the many 
ramifications of behavior in economic life. Having got the food 
and rest, the organism is both ready and stimulated to act again. 
When it is thus ready to act, to do so is satisfying, and not to 
do so is annoying. Thus activity leads on to further activity. 
In this sense, the life of an organism is analogous to the cycles 
of a gas engine. The explosion and sudden expansion of the 
gases in the cylinder pushes out the piston and gives energy for 
work activities. Part of this energy becomes kinetic energy in 
the flywheel and then pushes the piston back to displace the 
waste gases. It further causes the piston to draw in fresh fuel 
for the next explosion or release of energy. The similarity with 
the cycles in the living organism is evident. Food gives the 
energy which is released in the muscles or other organs. It is 
released or exploded by the stimuli carried to the appropriate 
organ by the nerves, which are analogous to the ignition wires 
on the engina 

The nervous mechanism for controlling the discharge of 
energy in the human being is so complex that our analogy with 
the engine is weak at this point. The forms of activity may 
have infinite variations. In fact, the activities of the neural 
structures become important in themselves. These neural 
mechanisms may act more or less vicariously for the implicit 
behavior of grosser mechanisms. Thus man gets satisfaction 
not only from muscular activity but also from his neural sub- 
stitutes for it, which he is aware of as mental activity. He 
not only enjoys an exciting hunt, he also enjoys reading or 
dreaming of one. He finds he can manipulate ideas of things 
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much easier and more economically than the real tangible 
objects. He can build bridges or houses and remodel or destroy 
them in his imagination without any qualms. By creative 
imagination or reasoning he can invent or design a machine 
of materials which he does not have present in substance. Thus 
in his mental activities, known on the objective side as neural 
activity, he has widened his field of manipulation far beyond 
the tangible objects in his hands. 

In all these activities the individual is tending toward 
adjustment, that is, the relief of tensions or urges within him- 
self, which in turn came out of previous activity or contacts 
with environment. Subjectively, he is trying to sense his world, 
interpret it, and make the right reactions to it to satisfy his 
urges. In this he often calls on previous experience by remem- 
bering it. He may combine these old experiences in new forms, 
a process called imagining or, more commonly, imagination. 
He may be blocked in the satisfaction of his urges by meeting 
a new situation in his environment of which he has no ready 
form of reaction or solution. Then he may mentally manipulate 
the elements of the situation and his experiences relative to it 
in a sort of trial and error way until he finds a successful 
solution. This is known as reasoning. He may meet an emer- 
gency situation in which he reacts violently, involving a 
stirred-up state of mind, that is, a complex of mental activities 
known as an emotion. 

All these various forms of activities leave their effect on the 
living modifiable nervous tissue. The more frequently an act 
is performed, the greater the probability of its recurrence in 
similar situations at a later date. This is the well-known Law 
of Exercise. Since this change takes place in living tissue, the 
change is more permanent if the exercise or use of this tissue 
is distributed with intervals between reactions, thus permitting 
time for the stimulated growth changes to take place. Further- 
more, if an act is accompanied by pleasantness, the tendency 
to that act is stronger; and if an act is accompanied or imme- 
diately followed by unpleasantness, the tendency for that act 
is weaker. This is often called the Law of Effect. Changes 
in the nerve tissue, at least at the connections or synapses, con- 
stitute learning, and the laws governing the changes are laws 
of learning. Much of learning consists of changes in which an 
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old reaction is made to a new stimulus, or a new reaction to an 
old stimulus. That is, some element or condition of a total 
situation present during a response to a stimulus also becomes 
attached to the particular response and may serve as a sub- 
stitute for the original stimulus. This is known as condition- 
ing. A loud noise produces fear reactions in a child. When a 
noise was made each time a child reached for a rabbit, the child 
ultimately came to fear the rabbit. 

The things which men learn to do are all outgrowths of acts 
which can be performed natively. The raw materials out of 
which mature conduct is fashioned are those innate impulses 
which drive men toward certain objects and away from others. 
It is the impossibility of maintaining a permanent equilibrium 
between the tissue needs of the organism and the pressures of 
the environment which gives rise to the numerous forms of 
individual activity. The major requirements of sustenance 
have been vari ously cat alogued, but the following urges appear 
to be common to the Eurhan species : hunger, thirst, to rest and 
to sleep, sexual satisfaction, random activity which includes 
manipulation and curiosity, flight, self-assertiveness. A happy 
life for anyone appears to depend very largely upon the har- 
monious expressions of these tendencies. They form the major 
portion of our biological heritage and account for the principal 
uniformities in motive and action among all classes of humanity. 
In the next section of this chapter we see their relation to the 
work activities. 

Individuals differ considerably in their capacity to meet new 
situations and make adaptations. Aptitudes may appear in 
general comprehensive activities or in specific lines. The word 
intelligence is reserved for an average cross-section of a man’s 
talents, the relative level of which remains fairly stable through- 
out life. Intelligence cannot be measured directly, but is 
measurable by an analysis of its products. The whole technique 
of mental testing is based upon the statistical concept of a 
central tendency or norm and proportionate deviations there- 
from. For any given age group, superiority in a performance 
is indicated by positive variation above the average of the 
population considered; and inferiority is indicated by results 
below the average. Intelligence is generally positively allied 
with other desirable traits, e.g., a person of high intelligence 
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quotient is more likely than chance would allow to possess 
superior physique, social graciousness, emotional balance, and 
moral character. The implications of this in educational and 
industrial administration are tremendous. 

Specialized traits appear to be such talents as mechanical 
ingenuity, musical endowments, mathematical gifts, speed of 
recitation, or accuracy of motor control. Their independent 
character is not very well determined as yet, but they suggest 
the need for measures of other than general capacity, par- 
ticularly in dealing with problems of vocational fitness. 

A synthetic presentation of the total personality is necessary 
to redress the balance disturbed by an analytic treatment of 
human behavior. Personality may be viewed as the sum total 
of an individual’s traits which possess social significance. One 
must avoid the fallacy of personality ‘‘types,” for, strictly 
speaking, there is only one type, viz., the average of the human 
species. Often a given type is thought of in terms of extreme 
deviations from the mean, e.g., the familiar contrast of introvert 
and extrovert, with most people probably ambivert in reaction. 
A similar opposition appears in the case of ascendance-sub- 
mission. Some persons characteristically adopt a dominant 
(not necessarily domineering) attitude in the presence of objects 
or other people, while some normally assume a compliant atti- 
tude. But most of us hover between these limits, assuming 
whatever mental set is indicated by the complete situation. It 
is generally unwise and also unfair to classify anyone on the 
basis of two or three prominent attributes. A more scientific 
description would specify quantitatively a large number of 
traits and combine them into a characteristically individual 
“profile.” Iron does not differ from lead solely in atomic 
weight and ductility, but rather in a whole host of physico- 
chemical properties. An even greater variation is found in two 
human beings who may superficially appear quite alike. 

Our efforts at a scientific study of human nature and its 
activities has led us to look upon man objectively. In fact, we 
have compared him to a machine. We must remember, how- 
ever, that this is all merely simplification in order to make 
understanding easier. We must not fall into the error of over- 
simplification and fail to be aware of all the facts. The in- 
dividual himself is most aware of the other aspect of his 
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behavior. He does not always analyze his sensations, impulses, 
feelings, ideas, emotions, but he is vividly aware of them. We 
shall see that some of the most important advances in indus- 
trial psychology have resulted from taking account of these 
more subtle mental processes as factors in human behavior. 
Individual reports of feelings and attitudes have been invalu- 
able aids in attaining a true understanding of the more baffling 
problems of morale and efficiency in industry, y 

D. Why Men Work 

Industrial psychology does not naively accept the fact that 
men are to be found pretty generally earning their living by 
engaging in manufacturing enterprise. How did this impressive 
and decidedly unnatural process arise? When we raise this 
question we are not thinking in terms of scientific advances and 
historical conditions : our inquiry relates to something far more 
fundamental. What set of urges operates to draw millions of 
men, women, and children daily to the factories and offices of 
every nation to discharge what we call the work of the world ? 

It is almost an axiom in industrial psychology that the causes 
for man’s occupational activity are multiform. There is no one 
single desire, such as the wish for wealth as such, which actuates 
all men in their business affairs. Consider the case of a small 
entrepreneur who invests all his resources in a plant of his own 
design, hires workers to assist him in the production process, 
and takes an active part in distributing the finished goods. 
What forces are driving him during all these stages ? It would 
be a very superficial answer to say that he wanted ^^more money” 
and the added purchasing power which money implies, solely 
because the basic needs of food, shelter, and clothing can be 
met in no other way. Not infrequently many men, deeming 
themselves very frank, will acknowledge that that is all they 
are interested in. But the psychologist realizes that men may 
be swayed by powerful motives of which they are utterly un- 
aware. So without disparaging the paramount position that 
money rightly or wrongly occupies in the contemporary eco- 
nomic order, let us see what other possible wants are present in 
our manufacturer. 

The self-assertive tendency is probably found in some form 
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in all people. Its expression is quite varied, appearing as pride, 
vanity, argumentativeness, aggressive posture and manner, dis- 
play, or even the quiet enjoyment of power. Many a political 
boss shuns actual office-holding but takes immeasurable delight 
in the rise and fall of his puppets. It is perfectly conceivable 
that our enterpriser wishes to have the community recognize 
him as an important individual ; or have his name emblazoned 
on the firm’s stationery; or, like the centurion, see men go 
when he said ^‘Go !” and stop when he said “Stop !” ; or even 
to outdo some rival in the visible and splendid evidence of his 
prosperity. 

The family motives play a big part in the lives of most mature 
men. Sexual satisfaction in our civilization normally carries 
with it financial responsibilities. The approval of wife and 
children acts as a powerful incentive to accomplish those things 
which will make them happy, even though the man himself may 
take little direct joy in his achievements as such. 

Sheer habit also plays a tremendous part in keeping a man at 
his job, even if it did not lead him there originally. The help- 
lessness of the successful retired business man is proverbial. 
There was one elderly office hand who received a month’s vaca- 
tion, but drifted back to his desk in a few days “to watch the 
other fellows work.” It may be that the play impulses in such 
men have atrophied; at any rate, the inadequacy of a mere 
“cash nexus” account of business activities must be apparent. 
These influences are merely illustrative of many others which 
may operate in the lives of industrialists. The point of view 
here represented is in sharp contrast to that in vogue a century 
or so ago. Then the man of business was supposed to be in- 
carnated in the “economic man” — a strange creature who 
bought in the cheapest market and sold in the dearest, whose 
constant aim was to attain a maximum of pleasure and a mini- 
mum of pain. Human beings were supposed to be swayed by 
the “hedonic calculus” i.e., an invariable tendency to weigh the 
gains offered by one course of action against the losses entailed, 
and to act accordingly. This obviously attributes a greater 
rationality to men than they actually possess, for our newer 
knowledge of man’s original nature shows his actions to be 
initiated and maintained by a variety of internal “pushes.” 
These impelling forces often control man, not in the direction 
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of his maximum ultimate good, but frequently to his own 
distress. 

E. Plan of the Book 

The reader is asked to stop at this point and examine the 
table of contents given at the beginning of this volume. An 
inspection of the sequence of chapter titles is perhaps the easiest 
way of identifying the subjects which come within the purview 
of industrial psychology. 

A simple figure may aid in understanding the organization 
of the material presented in the following pages. Assume that 
you are absolute master of a large modern plant which is ready 
to begin manufacturing some common necessity. You are a 
competent technical and financial expert and convinced of the 
desirability of the psychological viewpoint in all management 
affairs. A scientific study of the individual workman is the 
focus of your energies. Your first task would be to find the 
right men to staff your plant; hence, sound employment prac- 
tice is the theme of the early chapters. You would reject all 
pseudo scientific systems of characterology and trust instead to 
devices which have both theoretical and empirical sanction. 
Having chosen your workmen by the best means available, you 
would normally find it wise to train them for their special tasks 
in the best possible way ; a corresponding section on industrial 
education therefore appears in the book at this point. 

As soon as the worker is hired and “broken in,” new problems 
appear. You may rearrange the hours and conditions of work 
in the interests of greater output and es^prit de corps. Acci- 
dents harm employer as well as victim, so that a study of the 
human factors predisposing to injury is of inestimable value 
to everyone. You will find critics assailing the monotony of 
industrial operations and will look for aid in removing it. 
Fluctuations in morale will occur, and the dollars-and-cents 
difference which this makes will be most impressive. The in- 
tricacies of human relations in the commercial world lead 
inevitably to a search for the qualities of leadership best suited 
to cope with them. 

Even when you have solved the psychological issues raised by 
the plant personnel, there remain the broad contacts with the 
consuming public. The entire marketing process hinges upon 
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meeting some human need — if these needs change, the product 
itself must be modified. 

In brief, then, this volume follows the order in which these 
typical industrial problems arise. The chief value of such a 
sequence is its naturalness. As you trace the development of 
the subject with this clue, try to distinguish the following con- 
tributions of psychology to industrial efficiency: 

1. Contribution of content, e.g., facts about the instincts or urges, 
habits, etc. 

2 . Contribution of technique, e.g., the various testing instruments 

3. Contribution of attitude, e.g., the emphasis on the individual 

QUESTIONS 

1. (a) Who were pioneers in industrial psychology before the psy- 
chologists? 

(6) What events made 1917 a red-letter year in industrial psy- 
chology? 

(c) Name three journals in applied psychology. 

2. Explain how some facts of general psychology have been applied in 
industry. 

3. What unscientific methods or otherwise questionable practices have 
been applied to problems of human behavior in industry? 

4. Are the principles and applications of psychology more or less likely 
to be consistent with the principles of ethics? Why? 



CHAPTER II 

BASIC PEINCIPLES 

The material presented in this chapter is designed to orient 
the reader in the fundamentals of industrial psychology. Ties 
of common origin and objectives unite it with the wider field 
of applied psychology, which in turn rests upon the broad base 
provided by general psychology. To place the study in its 
proper setting requires an analysis of its relationships and an 
appreciation of the reasonableness of its being. It cannot be 
too often emphasized that at the opening of this century in- 
dustrial psychology was nonexistent. That fact alone goes far 
in explaining its contemporary characteristics. 


A. The Field of Applied Psychology 

The following arrangement (modified from Poffenberger) 
may help the reader locate the field of industrial psychology 
among the numerous branches of applied psychology: 


Major Divisions 
(well established) 


” Educational psychology 
Medical psychology 
Legal psychology 
Business psychology 
Vocational psychology 
Industrial psychology 


Specialized Divisions 
(not so well developed) 


Psychology of aesthetics 
Psychology of religion 
Psychology of music 
Psychology of play 
Psychology of athletics 
Psychology of the handicapped 
Military psychology 


Practical Individual 
Problems 


Suggestion Morale 
Vehicular accidents 
Mental effects of drugs 
Etc. 


U 
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1. The Function of Applied Psychology 

W. V. Bingham, “On the Possibility of an Applied Psychology,” Psycho^ 
logical Review^ 30:289*201, 294-296, 298 (1923) 

Today we are witnessing the growth of a lusty child : psychotech- 
nology, offspring from the union of psychology and practical affairs. 
This child will soon reach a healthy maturity, ready to go its own 
way. There is noticeable even now a tendency to functionalize 
the profession, to differentiate responsibility for making psychology 
useful from responsibility for advancing, through teaching and 
research, the pure science itself. Such functionalization has long 
been employed in other sciences. As engineering is to physics, as 
scientific agriculture is to biology, as medicine is to physiology, 
as pharmacology is to physiological chemistry, as forestry is to 
botany, as statistics is to mathematics, as navigation is to 
astronomy, so ought psychotechnology to be related to psychology. 

Already a few trained men are earning a livelihood as practicing 
psychologists. To be sure, most of the work of commercial appli- 
cation is still done as an avocation, by psychologists who are first 
of all scientists rather than technicians and often of necessity but 
slightly familiar with the setting of the practical problems to be 
solved. Even so, the achievements in applied psychology have 
been measurable. Many are the distinguished scientists who have 
helped its development. In the roster of past presidents of the 
American Psychological Association are few who have not engaged 
in the practice of some phase of applied psychology and made 
additions to the substance of its subject-matter. Being a psy- 
chologist has meant being both scientist and human engineer. 

Up to the present time, differentiation or functionalization has 
not proceeded far. It has been assumed that any real psychologist 
could apply his science — ^insofar as it had possibilities of practical 
utility — and that anyone who was competent in psychotechnology 
must be a psychologist. But today this identification is being 
questioned, just as twenty-five years ago the question was raised 
whether every psychologist must be a philosopher. There has 
been set up in the American Psychological Association a section 
for practicing psychologists, with standards of eligibility which 
not all psychologists can meet. Tomorrow the young discipline 
of applied psychology, with its own journals, its own specialists, 
its own body of scientifically verified content, and its own 
technique, may be amply able independently to pursue its own 
proper objectives — the useful prediction and control of human 

And yet, some highly able psychologists like to say — at least 
in private conversation — ^that there really is no such thing as 
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applied psychology ; and the outstanding accomplishments of 
psychologists in education, industry, and war have not served 
completely to silence those remarks. For, what is taught in our 
universities under the title of applied psychology, they say, is not 
really a technology in any strict s6nse of that term. Instead, it 
consists only of excerpts from pure psychology, padded with illus- 
trations, speculations, and hopes as to how these fragments of 
principle or method might be pertinent to practical problems. 
They challenge applied psychology to show any worthwhile subject- 
matter which is not clearly the property of general psychology or 
else* merely a precipitation of common sense accumulated by 
workers in the different special fields of application, such as law, 
medicine, education, and business. There exists today, we are 
told, no independent discipline of applied psychology, no psy- 
chotechnology worthy the name. We are invited to ask whether 
there is the possibility of an applied psychology, a technological 
discipline whose regulative concepts can be stated in a way which 
differentiates it usefully from general psychology. If so, of what 
sort is its content? And what are its differentiae and its proper 
aims? . . . 

Applied psychology in the broadest sense is psychology in the 
service of ends other than its own. This definition would furnish 
an excellent starting point if there were no uncertainty as to the 
proper aims of psychology itself. Unfortunately a survey of recent 
literature leaves the inquirer in doubt as to whether our aim as 
psychologists is primarily scientific, or practical, or both. 

Doubtless some of these ambiguities of aim are due to the 
rapidity with which practical psychology has recently expanded. 
As a matter of fact, a youthful psychotechnology has already been 
infiltrated into the science of psychology without our full aware- 
ness of what has been happening. Everyone has indeed seen the 
revolution in psychological activity wrought by the demands of 
war, of industry, of education, of medicine, and of social work. 
Everyone has noted the multiplication of researches on practical 
problems, the increase in the number of psychologists engaged in 
testing and in personnel administration, the encroachment of 
courses in applied psychology on student time formerly held 
inviolate for experimental and systematic training. But not every- 
one has noticed the resulting vagueness and confusion in the 
minds of many psychologists as to what psychology really is. 

Demands of undergraduate classrooms have tended to heighten 
the confusion. Elementary students are fond of hearing about 
the psychology of advertising and selling, eugenics, labor media- 
tion, the typography of the telephone book, or stereoscopic vision 
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in the movies; and many instructors have tended more and more 
to fill their introductory lectures with such fascinating topics of 
psychotechnology. Some teachers have gone the length of intro- 
ducing students to psychology through the technological gateway, 
beginning their courses vrith laboratory exercises in measuring the 
strength of appeal of advertisements, or the relative effectiveness 
of methods of learning. No one should deplore such an inductive 
and concrete approach, provided the instructor keeps always before 
his own thought the distinction between pure and applied psy- 
chology, and insists eventually on a clear recognition by his pupils 
of this disparateness of aim and content. Unfortunately, this is 
not always done. Some psychologists seem to have forgotten for 
the moment that psychology is a science apart from its applications ; 
or they have been led by the practical demand mistakenly to regard 
psychology as at once a science and a technology. 

There is, to be sure, a large company of traditional psychologists 
who continue faithfully to construe psychology as a natural science 
and who define its aims to be the description and explanation of 
the phenomena it studies. When the facts of human nature are 
adequately observed, analyzed, classified, described and explained, 
these psychologists construe their task as finished. Such a goal 
does not require an extension of responsibilities into the realm of 
practical application. Meanwhile, other psychologists keep before 
them practical aims of controlling human conduct as their ultimate. 
They feel that their task is not finished until they have forged the 
metal of their science into working tools. 

No clearer statement of this position could be desired than that 
of McDougall on the first page of his recent ^Trolegomena to Psy- 
chology^^ {Psychol, Review, 1922, 29, 1-44) ; ^The aim of psychology 
is to render our knowledge of human nature more exact and more 
systematic in order that we may control ourselves more wisely and 
influence our fellowmen more effectively.^^ Psychology, according 
to such a view, arrives at its goal only when it has contributed to 
the effectiveness of control over ourselves or our fellows, either 
directly or through contributions made to the social sciences. Pure 
psychology is, then, for McDougall, not an end but a means. 

Watson is another writer who aims at a technology as well as a 
science. It should be noted, however, that a Watsonian be- 
haviorism as such has no monopoly on practical psychology. For 
example, Dunlap^s latest text-book says : ^‘The psychology of today 
is a science of the conscious responses of the organism, and as 
such is called upon to furnish materials applicable to the problems 
of physical science, education, industry, and the arts ; and to social 
problems.^^ {Elements of Scientific Psychology, 1922, p. 7.) 
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Contributions to the technique of prediction and control of 
conduct have been made by introspectionists, as well as behaviorists; 
while some behaviorists seem content to study behavior as a de- 
scriptive science, indifferent to the practical values to which their 
findings may or may not lead. That practical psychology and 
behavioristic psychology have tended to be identified is, then, more 
or less of an accident. If it should be decided that psychology 
studies behavior only, or experience only, or both, the question 
still arises whether this subject-matter is studied for scientific 
purposes of description and explanation, or for practical purposes 
of prediction and control. No matter whether introspection, or 
objective measurement, or both methods, are finally decreed to be 
valid and authentic, the query must nevertheless be met, whether 
these methods are employed in the service of psychology the science, 
or in the service of 'more remote and practical ends. Progress in 
the science itself and in its applications will, I believe, be fostered 
if all schools of doctrine recognize that there are these two sharply 
divergent objectives, the scientific and the technological. . . . 

The proper aim of psychology as a science is similar to that of 
all natural science, namely, the understanding of the phenomena 
it studies irrespective of whether this knowledge does or does not 
bear on any practical problem of control. Over against this goal, 
the realization of which brings knowledge, stands the technological 
objective. A technology aims not at the understanding but at the 
control of the phenomena it studies. Or, when it seems to aim at 
understanding, it is for the ultimate purpose of control. As 
description and explanation is the goal of science, the goal of 
technology is prediction and control. 

If this contrast is overlooked and psychology defined as really 
not being psychology until it has been made to yield a technique 
of control, then of course there can be no independent discipline 
called applied psychology, because no line of demarcation remains. 
But with a clean-cut statement of the aim of scientific psychology 
which rests content with intellectual explanations of experience or 
behavior, we can profitably draw the line between psychology the 
science, and applied psychology, which is a technology. 

2. Means versus Ends 

Hugo MfiwsTERBEBO, ^Psychology and Industrial Efficiency, 17-20 
(Houghton Mifflin, 1913) 

Applied psychology is evidently to be classed with the technical 
sciences. It may be considered as psychotechnics, since we must 
recognize any science as technical if it teaches us to apply 
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theoretical knowledge for the furtherance of human purposes. 
Like all technical sciences, applied psychology tells us what we 
ought to do if we want to reach certain ends; hut we ought to 
realize at the threshold where the limits of such a technical science 
lie, as they are easily overlooked, with resulting confusion. We 
must understand that every technical science says only : you must 
make use of this means, if you wish to reach this or that particular 
end. But no technical science can decide within its limits whether 
the end itself is really a desirable one. The technical specialist 
knows how he ought to build a bridge or how he ought to pierce a 
tunnel, presupposing that the bridge or the tunnel is desired. But 
whether they are desirable or not is a question which does not 
concern the technical scientist, but which must be considered from 
economic or political or other points of view. Everywhere the 
engineer must know how to reach an end, and must leave it to 
others to settle whether the end is in itself desirable. Often the 
end may be a matter of course for every reasonable being. The 
extreme case is presented by the applied science of medicine, where 
the physician subordinates all his technique to the end of curing 
the patient. Yet if we are consistent we must acknowledge that 
all his medical knowledge can prescribe to him only that he pro- 
ceed in a certain way if the long life of the patient is acknowledged 
as a desirable end. The application of anatomy, physiology, and 
pathology may just as well be used for the opposite end of killing a 
man. Whether it is wise to work toward long life, or whether it is 
better to kill people, is again a problem which lies outside the 
sphere of the applied sciences. Ethics or social philosophy or 
religion have to solve these preliminary questions. The physician 
as such has only to deal with the means which lead toward that 
goal. . . . We ought to keep in mind that the same holds true 
for the application of psychology in economic life. Economic 
psychotechnics may serve certain ends of commerce and industry, 
but whether these ends are the best ones is not a care with which 
the psychologist has to be burdened. For instance, the end may 
be the selection of the most efficient laborers for particular indus- 
tries. The psychologist may develop methods in his laboratory 
by which this purpose can be fulfilled. But if some mills prefer 
another goal, — for instance, to have not the most efficient but the 
cheapest possible laborers, — entirely dfferent means for the selec- 
tion are necessary. The psychologist is, therefore, not entangled 
in the economic discussions of the day; it is not his concern to 
decide whether the policy of the trusts or the policy of the trade- 
unions or any other policy for the selection of laborers is the ideal 
one. He ia;Confined to the statement: if you wish this end, then 
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you must proceed in this way; but it is left to you to express your 
preference among the ends. Applied psychology can, therefore, 
speak the language of an exact science in its own field, independent 
of economic opinions and debatable partisan interests. This is a 
necessary limitation, but in this limitation lies the strength of the 
new science. 


3. Practical Interest in Controlling Behavior 

J. F. Dashiell, Fundamentals of Objective Psychology ^ 6-7 (Houghton 

Mifflin, 1928) 

The interest in understanding human nature — ^universal in one 
form or another — is ordinarily not a desire simply to understand. 
Ultimately it is a desire to get control It may be fairly conceded 
that any field of purely theoretical concern, such as any of the 
^^pure^^ natural sciences, is originally motivated and in the last 
analysis is socially supported and maintained by a practical interest 
in governing. The ^^pure knowledge^^ desire to learn what are the 
causal or invariable sequences in any body of natural phenomena 
really springs from the human being^s practical demand for regula- 
tion and control of things by his own hand. The determination of 
cause-and-effect relationships by accurate and impersonal investiga- 
tions furnishes the materials for safe and certain predictions, and 
these predictions in turn give man his chance to remold his world 
to suit himself. So it is with the interest in psychology : it springs 
originally from a desire to control human nature. The human 
nature to be thus controlled may be another person or group of 
persons, or it may be one’s self. 

Such practical desires for the governing of human behavior may 
be recognized by the popular phrase, ^^good psychologist,” given to 
anyone who demonstrates special ability to deal with and handle 
people about him. The labor boss who knows human nature is the 
one who is able to manage the men working with him in such an 
effective way as to get the best results for all concerned. A foreman 
known to the writer once hit upon the device of providing for his 
gang of laborers in the middle of the hot forenoon and afternoon a 
bucket of cold beer. The expense of the refreshment was ,more than 
offset by the increased output of work — an increase traceable to more 
than one psychological principle. The boss was merely putting into 
operation a given set of causes in order to produce a wanted set of 
effects. 

The advertiser nowadays recognizes the importance of under- 
standing certain facts about the buying public : how to set certain 
effects into operation by providing the causes leading to them. For 
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example, he might ask himself: Given this definite amount of 
money to be expended in advertising my product, will it be more 
effective to use full-page advertisements for as many issues as the 
fund will cover, or more effective to use only quarter-page adver- 
tisements for four times as many appearances? Such a question 
can be answered only by deciding which set of causes will most 
certainly produce the desired effect on human beings. 

The salesman's very business life depends upon his having some 
form of influence over other persons. Goods are not relied upon 
wholly to sell themselves; and the effective salesman understands 
in some dim or distinct way that one prospective customer should 
be approached in this way, another in that. He knows that ^^the 
black hearse^^ may be an effective allusion to employ in arguing 
life insurance before one man, but that it should be most assuredly 
avoided in the case of another. 

Of all men interested in the objective control of human nature, 
surely the physician is to be mentioned among the first. The some- 
what magical idea that he is merely a giver of medicines has long 
been outgrown. The subject-matter with which he works is only 
to a limited extent describable as a physiological chemical com- 
pound to be changed and altered by doses. For the most part 
his cases call for an appropriate sick-room atmosphere, in which 
the physician^s confident and reassuring manner is important; 
many of them yield to treatment only when the pills are highly 
colored ; and a few demand a retraining in emotional habits rather 
than physical manipulations or chemical drugs. 

The lawyer, dealing as he constantly does with different human 
beings in the persons of his clients, his judges, his jurymen, has 
to be constantly observant of their traits ; for in his behavior before 
the judge, in his addresses to the jury, in his examining and cross- 
examining of witnesses, his success is measured by the degree to 
which he influences them. 

The profession of teaching, of course, is founded definitely upon 
the purpose of controlling persons. The teacher^s primary interest 
is in the learning going on among his students, and a well-organized 
knowledge of what the helpful and hindering factors are in this 
learning process forms a basic subject for his study. 

4. A Protest Against Unwarranted Applications 

Madison Bentley, The Field of Psychology: A Survey of Eofperienoe, Indi- 
vidual, Social, and Oenetic, 11-12 (Appleton, 1926) 

*A difficulty which especially afifiicts our own generation is the 
easy, unconsidered and unscientific way in which it is the fashion 
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to use the terms ^^psychology^^ and ^^psychological.” Almost every- 
thing which makes reference to the more intimate aspects of the 
life of man is now labeled ^^psychological.” We hear of ^'psycho- 
logical novels,” "psychological plays,” "psychological sermons”; of 
"psychological healing’^ and "psychological methods in business.” 
Golf has its "psychology” and so have chess and bridge, dress and 
education. The "psychology oF^ is one of those interesting phrases 
which mysteriously appear without warning, run glibly off the 
tongue, fill the popular magazines, and temporarily excite the 
public imagination. When such a phrase attaches itself to strong 
emotional interests, as to religion, health, sex, sport, recreation, 
and the fine arts, and when further it acquires, as "psychology^^ 
has acquired, the profound sanctions of science, medicine, and 
literature, its influence is likely to be deep and to pass beyond its 
own intrinsic merits. It is quite true that the advances of psy- 
chology have thrown light upon many matters hitherto obscure; 
but very often the phrase, "the psychology of so-and-so,” indicates 
only a popular and worthless description couched in high-sounding, 
but ill-chosen, terms. Against these extravagances the novice must 
be on his guard until he is able to distinguish the genuine from 
the spurious. Once he is persuaded that whatsoever touches 
"human nature” is psychological, he is hopelessly lost and con- 
fused. There will then be for him no place to begin and no place 
to end. It would be as if zoology were extended to cover every- 
thing which concerns animal life. That would include the raising 
of cattle and sheep, the processes of the slaughterhouse, the care 
of pets and of domestic animals, hunting and fishing, and so on 
indefinitely. No; it is only quite special ways of regarding life, 
only quite definite means for the observation of living things, which 
fall to the student of zoology. And psychology is just as clearly 
and closely limited by special ways and special means. To be 
sure, there are psychological avenues of approach to "human 
nature” and psychologists are constantly referring to "mind” and 
to "mental facts” ; but these points of regard and these facts always 
bear the stamp of a particular kind of intellectual interest and the 
impress of a particular science, which bring them within the borders 
of psychology. 
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B. Psychological Problems in Industry 

6. A New Emphasis in Industrial Relations 

James Dbeveb, “The Human Factor in Industrial Relations,” Industrial 
Psychology y edited by C. S. Myers, 16-17 (Thornton Butterworth, Ltd., 

London, 1929) ; reprinted in U. S. by permission of Henry Holt & Co. 

/ 

^ The discussion of the problems of industrial relations has passed 
through some curious phases in the last fifty years. In the first 
instance departure was taken from the current and orthodox 
political economy, which assumed a society of ^^standard economic 
individuals,^^ differing in productive capacity and the like, but 
quite uniform as regards driving motives. This phase of the dis- 
cussion might be called the mechanical phase, since, from this once 
orthodox point of view, an industrial undertaking might be re- 
garded in its working as analogous to a complex machine, built up 
of more or less standard parts, all functioning in accordance with 
mechanical or quasi-mechanical laws. This phase was followed by 
a phase which we may call the organic phase. The standpoint in 
this case was more that of Herbert Spencer’s social philosophy than 
that of the orthodox political economy. Spencer maintained that 
society ought to be regarded as a complex organism, or at least as 
analogous to an organism. When this point of view is carried over 
to the case of a large industrial undertaking, we have an undoubted 
advance from the older point of view, since we are now taking into 
account the fact that the complexity of relations involved is 
analogous to that of vital functions rather than of mechanical 
processes. This is obviously nearer the truth. 

At the present time the discussion has entered on a third phase, 
which may be appropriately designated the psychological phase. It 
has come to be recognized that the complexity involved in industrial 
relations is not merely a complexity analogous to that of mechanical 
process in a complex mechanism, or to that of vital function in an 
organism. Neither of these analogies is adequate, or carries us far 
enough, though the second is a much closer analogy than the first. 
The related elements are human personalities. These present a 
complexity which may in certain aspects be both mechanical and 
organic, but is also — ^if we may use the word for lack of a better — 
spiritual. Industrial relations depend essentially on the interests, 
impulses, sentiments and passions of human beings. The realiza- 
tion of this fact is perhaps the brightest and most promising 
feature of the present industrial situation. 
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6. The Content of Industrial Psychology 

W. V. Bingham, “Industrial Psychology,” Proceedings of the 1928 Cam- 

bridge Congress of the International Industrial Relations Association 
(The Hague, Holland) 

Those problems of industry may be considered psychological 
which involve questions of human nature. 

Foremost are the problems which have to do with the worker in 
relation to his work. Many such problems arise in helping the 
worker find the simplest, easiest, most natural ways of doing his 
work; conserving his energy; reducing fatigue; increasing quality 
and quantity of output; eliminating personal injuries and lost 
time due to accidents; removing unnecessary fears and irritations 
connected with the work; reducing unrest, discontent and dis- 
satisfaction with the job and with the working conditions sur- 
rounding it; and increasing the laborer’s store of contentment, 
pride and satisfaction in his accomplishment. These are all basic 
practical problems of industrial management, most of them capable 
of at least partial solution through the application of shrewdness 
and common sense, but all of them offering a challenge to the 
psychologist to apply his science, and to supplement common sense 
by analysis, objective measurement and experimentation, very much 
as he has done in the public schools, in greatly shortening the time 
required by a boy to complete the job of learning how to read and 
to compute. Common observation of the behavior of workers en- 
gaged in heavy labor or in work requiring close attention, might 
well have suggested to any sensible supervisor the economy of 
insisting upon appropriate, properly spaced rest periods; but the 
fact is that this device has rarely been employed except where 
science and controlled experiment have first demonstrated its worth 
and indicated the optimal distribution of rests for the particular 
tasks in hand. Scarcely more than a good beginning has been 
made in the scientific understanding of rest periods in relation to 
fatigue, monotony, workers’ reveries, outbursts of temper and radi- 
calism. Here, as in a thousand other aspects of the job in its 
relation to the individuality of the worker, the psychologist has 
significant opportunities for industrial application of his science. , 

A second group of psychological problems arises out of the 
relations between a worker and his fellow-workers. How to harness 
the impulse to competition, and insure a healthy rivalry for high 
quality of output or freedom from accidents ; how to eliminate the 
conflicts, irritations and jealousies which sometimes clog the human 
machinery of the factory ; how to prevent loss of working time in 
idle banter while supplying on appropriate occasions ample oppor- 
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tunities for good fellowship — ^these are questions which are or- 
dinarily left to chance or to common sense. More basic is the 
best means of developing a substantial group solidarity, a ready 
helpfulness, a willingness of the experienced workers to take the 
new employees in hand and teach them the practices and ideals 
of the shop. Then, too, workers sometimes tend to teach each 
other various fears and notions leading to conscious restriction of 
output. They may spread an apprehension of lay-off or of piece- 
rate cutting, when no genuine basis for it exists in reality. Here 
the problem arises as to how such unwholesome influences of 
workers on one another can be minimized, or replaced by influences 
which make for better mutual education and cooperation. These 
are complicated problems of practical social psychology, 

^ -^Yet a third group of problems centSFs’Tn the relations of the 
worker and his immediate supervisor. These relations may be 
harmonized by making sure of the reasonableness of the work re- 
quirements; by making work assignments and instructions clear 
and deflnite; by introducing an equitable routine procedure of 
distributing work and assignments and instructions clear and 
deflnite; by introducing an equitable routine procedure of dis- 
tributing work and materials, to do away with the possibility of 
partiality or favoritism in these regards; and by making the 
supervisor a skillful instructor and an understanding helper of 
his men, as well as a fair and just disciplinarian. The psycho- 
logical aspects of these processes are suflBciently obvious. 

Jfo less psychological in essence are many of the problems arising 
out of the worker's relations to the management. Consider, for 
example, the assurance of steady employment. This has often been 
made possible through improved market analyses, business forecast- 
ing and careful scheduling of production. The effect produced on 
the worker by relief from the overshadowing fear of lay-off is a 
psychological fact of major importance, ^o, too, with many ques- 
tions of wage rates, methods of payment, and policies regarding 
stock-ownership, insurance, pensions, housing, loans, vacations, 
facilities for education and recreation, and the like. The adequacy 
of the machinery provided for the airing and prompt adjustment 
of grievances reflects the managements grasp of practice indus- 
trial psychology. The same may be said of its success in providing 
suitable recognition of merit and competence, not so much through 
resort to non-financial rewards and recognition (although these 
have their value and are often prized), but rather through proper 
payment by results, and adequate provision for advancement. 
Many economists are prompt to insist today that the problem of 
wages has its psychological aspects. 
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Group relations of workers and management have presented 
continuing problems whose psychological aspects are sometimes 
almost as perplexing as their more obvious economic phases. The 
reader need only remind himself of the misunderstandings, the 
mutual suspicions, the conflicting preconceptions and unyielding 
prejudices which too often have beclouded the thinking of workers^ 
representatives and employers alike, when collective vs. individual 
bargaining, trade-unions vs. shop committee organization and 
similar issues of joint relations have been brought forward. 

Both parties have at times resorted to espionage in their fact- 
finding, a practice as unsound in its psychology as in its ethics. 
Both have been prone to color their inquiries with preconceived 
conclusions. Better methods of ascertaining the truth about actual 
and imaginary grievances, and the purposes and practices of em- 
ployer and employee alike, will tend to bring about more wholesome 
industrial relations. The duty of undertaking to improve these 
techniques of fact-finding is one which the psychologist must not 
hesitate to accept. 

7. Various Contributors to Industrial Psychology 

J. McK. Catteix, “Psychology in America/^ Scientific Monthly, 
30:120 (1930) 

Psychologists have been academic teachers and have naturally 
taken up problems concerned with children and schools. Other 
aspects of objective psychology to which these lead have been 
measurements of animal behavior. We are apparently somewhat 
behind Germany in the applications of psychology to industry, but 
we have a large development of industrial management and per- 
sonnel work — ^the Taylor system is American — which will ulti- 
mately be taken over by oflQcial psychology. Even our swarms of 
cranks in the air above and our shoals of charlatans in the water 
beneath may be found to have contributed their bit, when natural 
selection and survival of the fit are given ample time. 

8. Alliance of Psychology and Management Engineering 

W. V. Bingham, “What Industrial Psychology Asks of Management,” 
Bulletin of the Tuylor Society, Vol. 9, No. 0 (1925) 

Psychologists and management engineers are drawing together. 
They are becoming more aware of each other^s problems ^nd points 
of view. Increased cooperation has been proposed. If this is to 
be accomplished, psychologists have four things to ask of manage- 
ment — patience, discrimination, research opportunities and reliable 
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criteria. Of these, the fourth is basic and implies more than may 
at first appear. . . . Let us consider each of these points in turn. 

1. Psychology asks management to be patient because we know 
that many of the most pressing problems of industrial psychology 
are problems in social psychology — ^the most backward, most specu- 
lative, least scientific branch of psychology. Forward strides have 
been taken by social psychology in recent years as a result of 
contacts with medical and clinical points of view ; but not everyone 
recognizes how far we still are from an ideal technique of research 
in problems involving volitional or emotional aspects of human 
nature and the clash of personalities. Psychologists need time and 
help in learning how to measure and to mold fundamental drives 
and basic traits of personality and character. 

We ask you to be patient because all thoroughgoing research 
moves slowly. The Mazda lamp of today was not developed within 
a month or a decade after the appearance of Edison^s first incan- 
descent light. Similarly, it has taken nearly twenty years for 
psychologists to bring the methods of measuring intelligence to 
their present modest degree of reliability and validity. It is hardly 
to be expected that during this year or next, psychologists, even 
with the heartiest cooperation of management, will be able to solve 
definitively any large number of questions which are puzzling us 
all today. 

We ask you to be patient because as yet too few psychologists 
have an adequate background of familiarity with industrial manage- 
ment. An opportunity to see some of your problems from the 
inside will be most helpful to psychologists in developing good 
judgment and insight. Some of us know only too well our limita- 
tions of familiarity with actual working conditions of plant and 
ofiBce management. We ask you to be patient while we are getting 
this necessary background. 

We must ask you to be patient also with psychologists whose 
interest in the problems of management differs in some regards 
from that of the management engineer. Our methods of investiga- 
tion, to be sure, are not fundamentally different from those of any 
science which employs analysis and measurement to establish sig- 
nificant correlations between phenomena. But a difference between 
psychologist and management engineer sometimes comes to light 
in the relative emphasis placed on importance of output or profits 
on the one hand, as against comfort and satisfactions of the workers 
on the other. Management engineer and psychologist are both 
concerned to increase output and also to increase the well-being 
and enduring satisfactions of the men ; but the psychologist is likely 
to think first of how he can help adjust the worker to his work, or 
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how he can make the work more tolerable or agreeable, trusting 
that there will be no diminution of profits but perhaps an increase. 

Another difference in point of view sometimes shows itself when 
psychologist and management engineer are faced by an acute prac- 
tical problem. The engineer wants to clear up the bad situation at 
once, introducing simultaneously as many remedies as his good 
judgment suggests. The psychologist, on the other hand, wants to 
test out certain general principles because he is looking to the 
remote future as well as to the immediate problem; consequently 
he is more likely to want to introduce the proposed improvements 
one at a time, letting each operate singly long enough to measure 
the results and demonstrate whether or not it is really an effective 
remedy. In other words, he wants to control all the variables and 
modify them one at a time, in order to be certain of his scientific 
findings. The psychologist is tenacious of his scientific method, 
and for this reason asks management to be patient. 

2. Psychology asks more discrimination than management 
engineers have sometimes shown in the selection of psychological 
collaborators. I have known more than once a young man or 
woman whose psychological training was limited to a few months^ 
experience as routine assistant in the Army Psychological Corps 
or in a social service clinic, or even to a few undergraduate courses 
in college, to succeed in selling service as psychologist to a business 
executive. The standing of psychology has sometimes suffered 
because industrialists have judged results from their observation 
of the work of such amateurs. If you want a consultant in chemical 
engineering, would you invest in a young man whose training is 
limited to undergraduate college laboratory courses, supplemented 
perhaps by a few months as Sergeant in the chemical warfare 
service ? These neophytes are often extremely useful as assistants, 
but are rarely competent to take primary responsibility in indus- 
trial applications of their science. The American Psychological 
Association maintains a rigid standard of membership and is open 
only to those who have earned the Doctor’s degree in psychology 
and have published acceptable research. Membership in the Asso- 
ciation is a virtual certificate of fundamental training in the 
science. 

But membership in the American Psychological Association does 
not guarantee familiarity with or experience in industrial psy- 
chology. The Psychological Corporation, with offices in the Grand 
Central Terminal, will at any time endeavor to answer inquiries 
as to the experience of American psychologists in particular fields 
of specialization. With these sources of information, there is little 
reason why management engineers should not have a basis for 
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discrimination in the selection of the psychologists with whom they 
may wish to cooperate. 

We ask discrimination also in the acceptance and use of research 
findings. Sometimes a psychological problem has been solved under 
laboratory conditions or with a limited number of subjects, so that 
conclusions of a tentative nature have been warranted; but when 
these findings have been applied without reservation or further 
trial under factory or oflBce conditions, the results have been un- 
satisfactory both to psychology and to management. Generaliza- 
tions resting on slender foundations should be scrutinized closely 
and applied with discrimination. I have been warning employment 
managers for years against hasty use of the results of psychological 
tests. They should first make careful experiments within their own 
organizations, with the cooperation of a psychologist who knows 
statistical method in this field. Only after these try-outs have 
resulted in a fresh validation of the tests and a determination of 
the relative weight to be assigned to test scores in comparison with 
the other available data, should the employing ofiice make any 
actual use of test results. 

In one other regard discrimination is invited. Industrial psy- 
chology ought not to be identified exclusively with any single phase 
or movement such as intelligence tests, or psychoanalysis, or voca- 
tional guidance, or mental fatigue studies, or the psychology of 
practice and skill. Some of these fields of psychological investiga- 
tion are much less highly developed than others. If you decide that 
they are vague in practice, or unsound,- you will find plenty of 
competent psychologists to agree with you; but it is hardly dis- 
criminating to infer that all psychology is impractical. 

3. Psychology asks management for research opportunities. . . . 
We need opportunity for research on real problems, on adults rather 
than children and youths, with suitable facilities and assistance, 
under factory conditions. To be sure, research of this character is 
more diflScult than laboratory investigation. Conditions are more 
complex. Variables are harder to control. ITevertheless, the time 
has come when psychology will advance more rapidly if an increas- 
ing number of its investigators are occupied on such problems. 

4. Psychology asks management to supply one of the indispen- 
sable tools of industrial research, namely, reliable criteria. This 
point has been already urged. Let me illustrate it again from the 
much discussed field of tests for vocational selection. An enormous 
amount of ingenuity and toil has been wasted in devising various 
psychological tests and other predictive measures of aptitude or 
accomplishment, and in trying out these measures at considerable 
expense of time and money on large numbers of employees — opera- 
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tives, clerks, or sales people — only to discover after all the tabula- 
tions of results have been made, that the criteria against which 
the validity of the tests had to be checked were unreliable. 

9. Organized Labor and Applied Science 

Samuel Gompebs, ‘‘Cooperation of Workers in Study of Industrial Per- 
sonnel Matters,” Journal of Personnel Research, 1: 53-55 (1022); 
reprinted by permission of Williams & Wilkins Co. 

Today no one disputes the fundamental service which research 
makes to progress and to maintaining the fabric of civilized life. 
Our war struggle which forced us to reorganize many activities in 
order to reach a surer basis for what threatened to be a death con- 
test, broadened our concept of the relative importance of research. 
It is particularly fitting then that representatives of every interest 
in life should have just the sort of conference for which we have 
met, in order to consider the fullest service research can contribute 
to the problems of each distinctive field. Whatever help research 
and science can offer labor will welcome. 

The service of scientific information is not a new idea to labor. 
Our efforts may sometimes have been a bit hazy in concept and 
perhaps our methods and terminology lacked the discriminating 
sureness of the trained scientist — but we knew what we needed. 
You may perhaps not know that our federal and state bureaus of 
labor statistics are the results of persistent educational propaganda 
of organized labor. It was our desire that these bureaus would 
render practical help in dealing with labor problems. The cam- 
paign which the International Cigarmakers Union waged to abolish 
the tenement system of cigar making started forces that helped 
to develop the field of industrial hygiene. We knew that the 
tenement system was demoralizing our craft and killing cigarmakers 
and their families. We applied in vain to the board of health, the 
state legislature and the courts — only when we built up a strong 
economic movement could we make health knowledge effective. 

A persistent effort has been made to saddle upon labor the odium 
of opposition to improved methods and machinery in production. 
This is not true as a general statement. What labor has opposed 
is an effort to exploit them by the use of improvements that are 
intended as a blessing to mankind. Labor is rightly suspicious of 
changes which are introduced without explanation and whose effect 
upon their welfare is not considered. Labor^s cooperation has been 
assured in the introduction of even such a revolutionizing machine 
as the linotype when the workers had a voice in determining the 
use of the machines instead of going under machine control. My 
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ofi&ce was in Indianapolis opposite that of the president of the 
International Typographical Union at the time this policy was in 
the making and I earnestly urged upon Mr. Prescott the course 
that was followed. 

Labor is not opposed to increased production or improved 
methods. Quite the contrary. We recognize there can be no per- 
manent betterment of standards of living for all except by in- 
creasing the things that contribute to better and more satisfactory 
living. But we hold as a fundamental that material products are 
not the ultimate of production, but service in better life for 
humanity. The essence of this fundamental as applied to labor 
problems we have formulated in the declaration we call the charter 
of economic freedom : ^The labor of a human being is not a com- 
modity or article of commerce.^^ 

Now one more point upon which frank statement is necessary. 
One of the early attempts to apply science to labor questions came 
with types of scientific management that treated wage-earners as 
machines or simply laboratory material. Organized labor resisted 
— that resistance helped to humanize concepts and methods in 
management, until now the human nature of the workers is recog- 
nized as the fundamental factor in determining policies. 

This preliminary statement clears the way for consideration for 
the problem of the conference — ^just what sort of a working rela- 
tionship ought organizations of labor and science to enter into 
and what type of problems can we be mutually helpful in working 
out together. I take it that all of us have too much vision and 
experience to think we can ^^solve the labor problem.’^ That is a 
life problem that will last as long as life. Fortunate will we be if 
we can make a contribution that will simplify the efforts of those 
who are dealing with specific phases. 

This conference is concerned with the field of industrial govern- 
ment which we can for convenience divide under two heads, the 
law-making function and the administration. Experience has 
taught organized labor that we can only maintain opportunity for 
freedom and well-being when laws for industry are made by those 
directly concerned, the management and the workers. Clearly the 
formulation of laws to govern industry is not to be the function 
of any organization suggested by this conference. Science and 
research may furnish the law-makers with data and suggestions to 
assist the law-makers in reaching the best considered judgments — 
but confusion and retrogression will follow any attempt to usurp 
prerogatives. 

On the administration side of personnel relations, science can 
make rich contributions if conceived and directed in the spirit of 
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service to mankind. Such efforts would win good-will and confi- 
dence by results. Labor is not coming here to question the value 
of fundamentals that have proved themselves in many tests, but to 
consider additional methods whereby we can advance both the 
material and spiritual life of all. 

My suggestion is that we ought not to formulate a comprehensive 
scheme of work to be worked toward in the months to come, but 
that we should do best to decide upon one forward step at a time, 
thus utilizing our accumulated experience to help us to better 
judgments. I think that by gathering data on non-controversial 
subjects, we shall probably be able to bring out facts underlying 
other problems that have hitherto seemed controversial, in such a 
way as to indicate conclusions. This method may gradually narrow 
the debated field. 

The problems occur to me now which could be undertaken with 
advantage : 

1. To collect data on hours of work in continuous industries, 
indicating what plants have the two-shift system and which the 
three-shift; data showing comparative production under the two 
systems. Work out plans showing how a third-shift system could 
be installed in various types of industries. 

2. Attempt to work out uniformity in job terminology to facili- 
tate the work of an employment service. 

Findings or recommendations upon all matters must be the prac- 
tically unanimous decision of all concerned — ^mutuality is necessary 
to maintaining good faith and practical results. 

10. Variailes in Industrial Psychology 

W. V. BinohaM; “Achievements of Industrial Psychology,” Mental Hygiene, 

14:379-381 (1930) 

One accomplishment of the young science of industrial psy- 
chology has been to formulate its problem. Eeal scientific research 
consists essentially in finding our precise relations between vari- 
ables. The variables that industrial psychology must analyze, 
measure, and relate, are (a) significant aspects of industrial be- 
havior, and (b) factors conditioning this behavior. 

This very general formulation of the problem has been made 
more specific. Personal and social factors, as well as aspects of 
the physical environment, have to be determined if the causes of 
industrial behavior are to be understood. Their variety and com- 
plexity are seen at a glance in the accompanying partial list of 
variables in which managers and workers are chiefiy interested. 
[Page 36]. 
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The Field of Indubteial Psychology 

VARIABLE S WHICH INDUSTRIAL PSYCHOLOGY UNDERTAKES TO MEASURE 

AND RELATE 


A. Measurable Aspects of /SignifiA 
cant Industrial Behavior 


Output 

Quantity of output 
Quality of output 

Proportion of spoiled work 
Excellence of product 
Variations in output 

Earnings 

Savings 

Absenteeism, lateness 
Labor turnover 

Labor stability 
Length of service 

Time required to learn 
Rate of advancement 
Health 

Medical examination data 
Records of illness 

Safety 

Accident frequency and severity 
Lost time; minor mishaps 

Suggestions — number and value 
of 

Conflicts, individual and group 
Disagreements ; emotional out- 
bursts 

Acts of insubordination 
Restriction of output, sabotage 
Strikes, lock-outs 


as 

related 

to 


Fatigue (decreased capacity) 
Energy-cost (oxygen consump- 
tion) 


Fatigue (feelings of weariness) 

Interest in work 
Feelings of zest; absorption in 
task 

Feelings of boredom, distaste, 
unrest 


Reveries 

Grouches, pessimistic ideas, etc. 
Dreams and hopes 

Morale, labor attitudes 

Satisfaction, contentment 


B. Factors Conditioning Behavior 
Fitness for work 

Individual abilities, character- 
istics, and desires, such as 
Age, education, and experi- 
ence 

Ambition ; interests 
Emotional stability 
Intelligence 
Strength and health 
Special aptitudes and talents 
Social and economic status 
Training 
Supervision 

Methods and attitudes of super- 
visors 

Organization of work 

Layout, routing, supply of ma- 
terials, instruction cards 
Work methods, tools, machines, 
postures, variety, etc. 

Hours, rest periods 
Work surroundings: lighting, ven- 
tilation, noise, music, fellow 
workers, etc. 

■< Pood, sleep, etc. 

Financial incentives 

Salary, wages; fairness of rate 
Method of payment: day wage, 
piece rate, group bonus, etc. 
Non-flnancial incentives 

Supervisory encouragement or 
drive 

Approval of fellow workers; 
honor roll, etc. 

Graphic record of production 
Group rivalry, etc. 

Opportunity for advancement 
Uncertainties concerning acci- 
dents, health hazards, old age, 
unemployment 

Miscellaneous : personnel and 

management policies and meth- 
ods; provision for participation 
in management, group insur- 
ance, unemployment compensa- 
tion, etc. 

Life outside of working hours 
Standard of living 
Use of leisure 
^ Home conditions 


This is not the whole picture. Even when each of the humanly 
and industrially significant effects mentioned in the first column 
of the table is thoroughly understood in its relation to each of the 
causes listed in the second column, it still will be necessary to 
determine interrelationships also. Quantity and quality of goods 
produced, for example, are determined in part, not only by the 
ability of the workers, their training, supervision, incentives, and 
other conditions listed in the second column ; they are affected also 
by regularity of attendance, health, morale, number and severity 
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of accidents, and other variables appearing in column one. The 
task, then, is neither easy nor simple. 

It does not follow, however, that the problem that faces the 
industrial psychologist is utterly baffling, and that the methods of 
science must, therefore, be put aside in favor of shrewd, unaided 
common sense, or that intuitive, impressionistic executive judg- 
ments based on conference and pooled ^^experience^^ are superior to 
precise records, measurement, and controlled experiment. True, 
the answer in its entirety is not going to be found in this genera- 
tion, or the next. But already we know that, taking the problem 
bit by bit, exploring minutely the relations of one of its variables 
to a few of the others, the findings are often of immediate practical 
value. They are also steps in advance for the science of industrial 
psychology. 

0. The Problem of Selection and Placement 

11. The Functions and Psychological Problems of a Personnel 

Department 

B. V. Moore and G. W. Hartmann 

The Development of Personnel Departments . — Organized activi- 
ties relating to workers have come inevitably with social and 
industrial progress. Civilization's rising standards of humani- 
tarianism have placed social pressure on the employer to provide 
for the welfare and satisfaction of his employees, and the rising 
percentage of labor cost in production has forced him to provide 
for that welfare conducive to efficiency. Concentrated mass pro- 
duction has made the problem more difficult. Before the first in- 
dustrial revolution the master tradesman had intimate relations 
with his journeymen and apprentices. When many home industries 
were transferred to factories with power-driven machinery, the 
owner-employer still retained his office in the building. By the 
beginning of the twentieth century, however, many industrial and 
commercial organizations had grown so large that it was im- 
possible for even the manager representative of owners to know 
all the employees. To some person had to be delegated the task 
of looking after those features that would keep the employees on 
the job and satisfied, and welfare departments appeared here and 
there in various organizations. 

It soon became impracticable to have applicants seeking jobs 
from the many foremen scattered throughout large plants, so a 
centralized employment office was established. It was necessary 
that the person doing the employing should know the nature of 
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each job and make an attempt to discover the qualifications of 
applicants for those jobs. This led to job descriptions or analyses, 
on the one hand, and various devices or schemes for discovering 
personal qualifications on the other hand. 

Departments of medical examination and health were established 
in some factories and stores. All the various efforts to meet prob- 
lems of the human factor in business and industry sprang up 
rather sporadically in various organizations and in various parts 
of the same organizations. Only in a few instances were there 
efforts to coordinate and integrate the various phases in any one 
organization. 

The war intensified all these problems and hastened recognition 
of their importance. The scarcity of labor after many workers 
were drawn into war activities, the rapid turnover due to competi- 
tion for workers, the hasty expansion of many industrial and sales 
organizations, and the rising cost of labor concentrated attention 
on the human element. Many of the same problems of securing 
man efficiency arose in the American Army, and since they had 
appeared earlier in the allied armies, the French term ^^personnel” 
had been applied to them. This word soon came into common use 
in the American Army and in American industry. 

Mobilization and concentration of forces was the order of the 
day. The various employment and welfare activities were brought 
into one enlarged unit, known as a personnel department. These 
organizations sprang up rapidly during the war and post-war 
inflation. In many instances they were fostered by the greed of 
mature charlatans or by the zeal of immature academicians. Many 
of these activities collapsed with the post-war boom and reacted 
unfavorably on the capable workers and their achievements. Many 
real advances had been made, however, and remained standing on 
their merits. 

Functions and Divisions of Personnel Work , — Today there are 
many industries and business organizations without personnel de- 
partments, but most of the larger organizations have a division 
dealing with at least certain phases of the problems. Various 
names are applied to these activities and the organization provided 
for them. Another common title, synonymous with Personnel De- 
partment, is Department of Industrial Relations. Probably no two 
firms have the same divisions in their personnel departments or 
carry on identical activities, and many different names are applied 
to the various functions. A diagram of a hypothetical or com- 
posite organization may be used to represent the functions per- 
formed by various personnel departments. An employment de- 
partment is usually found in all personnel departments. Often one 
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or more other departments are present to train the employees and 
maintain their efficiency. Very few have a department of personnel 
research. 

Personnel Problems and Psychology , — The activities of the di- 
visions of a personnel department deal with human nature and its 
behavior. Psychology is the study of human behavior. Therefore, 
these personnel problems are essentially the problems of industrial 
psychology and constitute the main subject of our study here. In 
considering these psychological problems we shall take them up in 
the order in which they appear in the various functions or divisions 
of a personnel department as these relate to an individual entering 
an organization. The first contact is with the employment depart- 
ment. In the work of this department are encountered the prob- 
lems of selection and placement growing out of individual differ- 
ences. Many of the psychological studies in industry have been 
directed to tests, rating scales, interviews, and similar techniques 
and devices for use in vocational selection. In the division of work 
known as education and training have been made some of the most 
fruitful applications of psychology directly from the laws of learn- 
ing. It has been recognized that some of the greatest improvements 
in efficiency result from training not only the mass of the workers 
but especially the foremen and other executives. Successful acci- 
dent prevention, formation of safety and health habits, and de- 
velopment of efficient habits of work follow the principles of 
motivation and learning. The solution of problems of morale and 
loyalty, grievances and misunderstanding, and various aspects of 
labor and management relations hinges upon an adequate under- 
standing of human motives, in which modern psychology should 
help. 


QUESTIONS 

1. List five distinct kinds of problems which you think could well be 
presented to an industrial psychologist for further investigation. 
Give concrete illustrations. 

2. Are there any definite limits to the possible fields of psychological 
application t Could one, e.g., propose a psychology of bootblack- 
ing, of poultry-raising, etc.! 

3. Locate about a half-dozen references to applied psychology in the 
popular newspapers and magazines. Do these comments imply an 
adequate comprehension of the subject-matter t Analyze the mis- 
conceptions that appear. 

4. Most sciences arise in the service of human needs. Specifically, 
what wants led to the creation of industrial psychology and operate 
to continue it at present! 
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6. In what respects are the engineering and psychological viewpoints 
identical! In what ways do they conflict! 

6. It has often been alleged that applied psychology is simply com- 
mon sense. To what extent is this true! Does this statement neces- 
sarily involve a disparagement of the subject! 

7. How does applied psychology differ from pure psychology! 

8. What, according to Drever, is the new emphasis in industrial rela- 
tions which he calls the psychological phase! 

9. What does psychology ask of management! What suggestions can 
you give of ways in which management can meet these demands! 



CHAPTER III 


POPULAR VERSUS SCIENTIFIC PROCEDURES 
IN APPRAISING MEN 

Superstition is one of the biggest obstacles to the progress of 
science. All subjects suffer from the prevalence and persistence 
of numerous erroneous ideas and practices, but psychology 
seems to be a special victim of current fallacies. The reason 
for this is not hard to seek. Most men would hesitate to pose 
as authorities on steam turbines, but rare is the mortal who does 
not consider himself a sound judge of human character. In the 
one instance, false pretensions are speedily exposed; in the 
other, they flourish unmolested. Even among highly trained 
people there is little recognition that objective checks are 
applicable to subjective opinions. 

The ordinary psychologist resents the necessity with which he 
is confronted of smashing the plausible systems erected by 
pseudo scientists. The duty, however, cannot be evaded. A 
good structure cannot be erected without flrst clearing the 
ground of the rubbish and debris of the past. The American 
Medical Association has to maintain an incessant warfare 
against quackery, patent medicines, and bogus degrees, in the 
interests of public welfare. Persons masquerading as ‘^char- 
acter analysts’’ and “biopsychologists” can be guilty of almost 
equal injury. Some, in fact, do more harm. The quack at his 
worst can hardly do more than receive money without effecting 
a real cure ; but the fake “occupational analyst” may wreck the 
lives of his clients by recommending an unsuitable career, with 
all the emotional and intellectual damage which that involves. 

The material in this chapter is roughly arranged in the order 
of frequency with which these various dogmas would be met in 
the business world. Physiognomy in its protean varieties is 
probably the most influential and persuasive of all. Once this 
champion of popular beliefs is downed, the minor adversaries 
can be quickly eliminated. Stereotypes are readily revealed by 

experiment, but they wiU probably persist for generations to 
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affect for better or worse even supra-individual issues of politi- 
cal and social import. Handwriting tells much about itself but 
little about the person who produced it ; while phrenology is the 
classic example of am originally sober hypothesis degenerating 
into a gross foible. 

The psychologist cannot content himself merely with a re- 
jection of these false claimants^ Just as in the fields of spir- 
itualism and the occult, he must add to this an explanation as 
to why men are so prone to accept untrue assertions. Illusions 
as well as correct perceptions have their own natural grounds 
for being. 


A. Physiognomy 

1. Principles of Physiognomy 

Joseph Jastrow, The Psychology of Convictiony 141-149 (Houghton 
Mifflin, 1918) 

The parent view, that mental traits are conditioned by bodily 
composition, affiliated with views of similar ancestry, holding that 
the traits were revealed in bodily signs. Such is the principle of 
physiognomy, a doctrine as old as Aristotle, and older. There is 
the traditional story that the physiognomist Zopyrus, in reading 
the character of Socrates, pronounced him full of passionate tend- 
encies, thus showing in the opinion of the disciples of Socrates, 
the vanity of his art. But Socrates came to his defense and con- 
fessed the reality of the impulses, which, however, he was able to 
resist. Aristotle^s advocacy of physiognomy was not pronounced; 
it may have been little more than an inclination to recognize the 
reflection of emotion in feature, or the coordinate growth of body 
and mind. But the tractate on ^Thysiognomy” ascribed to him 
served as the text to the Renaissance adepts in occult lore. Thus 
restated, even more than in its original setting, it presents the 
characteristic dependence upon weak analogy in connecting specific 
bodily features with specific mental traits. Coarse hair, an erect 
body, a strong sturdy frame, broad shoulders, a robust neck, blue 
eyes and dark complexion, a sharp but not large brow, were to- 
gether regarded as marks of the courageous man, while the timid 
man showed opposite characteristics. The doctrine was reinforced 
by such analogies as that timid animals, like the rabbit and the 
deer, had soft fine hair; while the courageous ones, like the lion 
and the wild boar, were coarse-haired. 

A mental trait may have at once a natural bodily cause and a 
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manifest or covert sign. The ^Tiumorist^^ may also be a physi- 
ognomist, may both account for and read human character, may 
prescribe for its ailments according to the one set of influences, 
and advise as to course and career according to the other. 

There is no more instructive instance to illustrate how the old 
learning was reinstated with slight alteration in precept and prac- 
tice, than the career of Jerome Cardan (1501-76). Esteemed by 
his contemporaries, shrewd and able, he was urged in one direction 
by his taste for science and in another by his credulity. His auto- 
biography reveals his analytic bent as well as his strong personality. 
It has been said of him that for all for which his contemporaries 
thought him wise, we should think him mad; and for what we 
think him wise, they would have thought him mad. So great was 
his reputation that he was invited and then inveigled to travel 
from Naples to Scotland to treat the Bishop of St. Andrews. The 
prelate^s ailment had been described as a periodic asthma due to a 
distillation of the brain into the lungs, which left a “temperature 
and a condition too moist and too cold, and the flow of the humors 
coinciding with the conjunctions and oppositions of the moon.'^ 
With the characteristic prestige that results from finding others 
in the wrong. Cardan promptly found that the Archbishop^s brain 
was too hot and too dry. He put his distinguished patient on a 
cold and humid diet to resist the attraction of the brain, yet had 
him sleep on a pillow of dry straw or seaweed, and had water 
dropped upon his shaven crown; in addition, however, he pre- 
scribed a regimen of simple food, much sleep, and cold showers. 
The improvement that resulted — ^naturally ascribed to the “hu- 
moral” procedures — added much to the glory of Cardanos reputa- 
tion and the profit of his purse. This physician, learned and wise 
for his day, was yet the very embodiment of all things superstitious. 
Every trivial occurrence was an omen or portent. He cast horo- 
scopes, wrote on all manners of cosmic influences, and espoused the 
r&le of a physiognomist. His distinctive contribution was an 
astrological physiognomy, based upon the underlying notion that 
the furrows or lines of the forehead correspond to the seven domi- 
nant celestial bodies; and that the qualities which they denoted 
were those connected with the powers and virtues conferred by 
Venus, or Jupiter, or Saturn, or Mercury, etc., in the current 
astrological system. Across the forehead he drew seven parallel 
lines, the spaces in succession dedicated to the moon and the six 
planets, and by the proportions and prominences of these lines he 
read the fortune of the subject, not hesitating in one case to pre- 
dict from the grouping of these wrinkles that the owner thereof 
was doomed to die by hanging or drowning. 
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In such manner the humoral doctrine served to determine the 
diagnosis of disposition and ailment, while from astrology and 
physiognomy were drawn further indications of personal character 
and probable fortune. Hardly less significant for the logical temper 
of these pre-Harveian days were the contributions of Giovanni Bap- 
tista della Porta (1538-1615). He was impressed by the com- 
parative physiognomy sketched in the Aristotelian writings — a field 
in turn indicating the strong impression that the traits of animals 
make upon the thought-habits of primitive people; it appears in 
totemic practices, as well as in animal fables from iEsop to Br’er 
Rabbit. The notion that stubborn persons carry the outward sign 
of their obstinacy by having features in common with the face of 
a mule, or that foolish ones show a like resemblance to a sheep, 
impresses the modern reader as a strange joke. The analogy will 
barely support a pleasantry or a metaphor. We are fully conscious 
of the metaphor of our epithets, when we call an obst'nate person 
mulish, or a shy one sheepish, or a man of sly ways an old fox, 
or speak of a social lion or a wise owl or a gay butterfly; it is 
significant that what was once serious logic is now playful figure 
of speech. It is also in accord with the principle of survivals in 
culture that the notions made current by generations of credulous 
^^physiognomists^^ continue to be circulated in the popular manuals 
sold to simple folk to teach them the art of reading faces and 
futures. 

All this would be as irrelevant retrospectively as it is to our 
central purpose, were it not that it indicates the presence through- 
out the ages of a considerable body of popular lore and systema- 
tized doctrine — ^both saturated with flimsy analogy and engaging 
prepossessions — ^which was available for the ambitious renais- 
sance of the interest in character and its signs in the face, through 
its best known apostle, Johann Caspar Lavater (1741-1801). The 
contrast between Lavater and such men as Cardan and Porta is as 
marked as that of the spirit and scope of the scientific study of 
their respective times. The vagaries of the sixteenth century may 
have stood measurably aloof from the real, if slow and uncertain, 
advances in the knowledge of mind and nature then maturing; but 
they were not wholly remote, not wholly tangential to its orbit. 
This was no longer true of the eighteenth century. Lavater, despite 
his reputation and associations and the imposing effect of his 
ambitious publications, failed to affect seriously or to divert the 
increasing stream of scientific discovery to which the early eight- 
eenth century gave momentum. The scientific contemporaries of 
Lavater judged his views as critically, appreciated their wholly 
subjective basis in a personal predilection and their lack of ob- 
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jective warrant quite as justly as we of today. The contrast of 
attitude appears equally in the all but complete desuetude of the 
old persistent pseudo-sciences, astrological and others. 

Lavater had nothing new to oifer in principle or data or method. 
He was an impressionistic enthusiast, setting forth conclusions with 
a minimum of argument and convictions with a minimum of proof. 
His system was based upon subjective interpretation. His de- 
lineation of character was a direct reading of detailed mental traits 
by an interpretation of their equivalents or representatives in 
features and expressions. Lavater^s activities were manifold. 
Preacher, orator, philanthropist, political reformer, dramatist, 
writer of ballads, he was a conspicuous man of his times, highly 
regarded by his eminent contemporaries — among them Goethe, 
whose contributions to the ^^Fragments of Physiognomy^^ have 
been identified. He was quite without scientific bent or training. 
Yet his name was so commanding in the annals of physiognomy as 
to distract attention from the slightness of the foundations upon 
which his elaborate superstructure was raised. Indeed, the im- 
pressiveness of elaborate plates and luxurious editions, and the 
support of distinguished but uncritical patrons, were responsible 
for much of his fame. The reader who desires first-hand ac- 
quaintance with Lavater must be prepared for tedious assertion, 
for generalities that do not even glitter, for persistent avoidance 
of real issues, for the futile contention and misunderstanding of 
a propagandist. Of method he had little, and for the most part 
translated directly and by use of a dictionary or fanciful ety- 
mologies, from the language of a superficial anatomy into that 
of a wholly arbitrary psychology. He presented a popular, em- 
pirical grouping of feature-interpretation by virtue of a certain 
common-sense shrewdness, which he elevated to the dignity of a 
universal physiognomical sense — ^^those feelings which are pro- 
duced at beholding certain countenances, and the conjectures con- 
cerning the qualities of the mind,^^ which the features suggest. 
The extensive collection of portraits alone offset the tedium of the 
text. Lavater was an expert draftsman, and a diligent collector 
of engravings, outline drawings, and the silhouettes then in vogue. 
To each picture he attached a character-reading, which reflected 
little more than his personal impression or knowledge of the sub- 
ject, to which occasionally were added special correlations of such 
traits as prudence, cunning, industry, caution, determination or 
what not, with the forehead, the eye, the nose, the mouth, the chin. 

It was inevitable that the practical interest, lacking the com- 
pensations of Lavater^s serious purpose, rapidly turned physi- 
ognomy into vulgar quackery. The followers of Lavater developed 
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a craving for handy recipes by which to interpret the meaning in 
terms of character, of chin, forehead, eyebrows, and of the several 
distinctive combinations of feature, by an arbitrary or plausible 
system of signs. Physiognomy degenerated into a baseless and 
senseless empiricism. Oblique wrinkles in the forehead were held 
to indicate an oblique or suspicious mind; small eyebrows with 
long concave eyelashes were made the sign of phlegmatic melan- 
cholia; long high foreheads were advised not to contract friend- 
ships or marriages with spherical heads. Such was the detailed 
but arbitrary correlation oracularly set forth with no more analysis 
or understanding of facial traits than of mental ones. 

Lavater’s work supplies a convincing and not too ancient ex- 
ample, if such be needed, of the limitations of impressionism as a 
basis for the study of character and of its utter futility for the 
purposes of a sound psychology; and that apart from the like 
disqualifications resulting from an ignorance of the significance of 
such somatic features as those which formed the basis of the sys- 
tem. It shows how readily an enthusiastic but unintelligent indus- 
try may build a monumental construction upon a hollow founda- 
tion. It illustrates as well a specific psychological fallacy: that of 
exaggerating the significance of traits in which we have an interest. 
It is the general human appeal of the face and its expression and 
its place in human intercourse that supplies the interest so readily 
abused by popular writers or commercial charlatans. It is just 
this realm of loose analogy and unchecked ambitious conclusions 
that attracts feeble minds with a taste for speculation and an 
inclination for the occult, the bizarre, the esoteric; such a taste, 
as if to appease a neglected, logical conscience, usually finds refuge 
in a forced semblance of verification. It is this combination of 
interests that supports physiognomy or phrenology, palmistry or 
fortune-telling, and (with an altered complexion) Christian 
Science or Theosophy, — in which latter examples cures or miracles 
instead of readings supply the realistic support. 

2. The Pseudo-Science of Physiognomy 

H. L. Hollingworth, Vocational Psychology and Character AnalysiSf 
34-40 (Appleton, 1929) 

Very often practicing phrenologists and phrenological vocational 
experts seek to justify their operations and pretensions by pointing 
out that they do not rely solely on the cranial geography, but more 
often on other characteristics of the individual’s body, such as the 
concavity or convexity of his profile, the shape of his jaw, the 
texture of his skin, the shape of his hands, the color of his hair 
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and eyes, the proportions of his trunk. Contemporary voca- 
tional counsellors who have enjoyed some vogue and commercial 
repute are especially given to citing these criteria; several re- 
cently published tables of these clues are available. Historically, 
the attempts to formulate principles of physiognomy antedate phre- 
nology by many centuries. Logically, however, physiognomy fol- 
lows phrenology, as a transition from the formulation of structure 
to the formulation of behavior. There is a very widespread belief 
that many mental and moral characteristics betray themselves in 
special facial items. The shifting eye, lofty brow, massive jaw, 
thin lips, large ear, protruding or receding chin, dimple, wrinkle, 
tilted nose, thin skin, prominent veins, and many other character- 
istics have come, in fiction and in tabletalk, to symbolize specific 
characteristics. The same thing is true of the shuffling gait, the 
erect body, the protruding paunch, the curved shoulders, enlarged 
knuckles, stubby or elongated fingers, the short neck, the long arm, 
and the manner and rate of stride. It is but a step from these 
to the signs afforded by clothing, its selection, care, and mode of 
wearing. 

Here is indeed a most confused mass of fact and fancy which 
finds credence in varying degrees on diverse occasions. Seldom has 
it been analyzed into the definite types of material which it really 
contains, and its evaluation is commonly left to the haphazard 
opinion of each individual. There is no doubt that we all tend 
to form our opinion of a stranger’s probable characteristics partly 
on the basis of these physiognomic, physical, and sartorial factors. 
To what degree can these items be formulated so as to afford 
reliable criteria in the analysis of personality, as in the case of 
vocational selection and employment? We may perhaps best answer 
this question by noting the various sources of the belief in the 
validity of physiognomic and similar signs. 

1. It is first of all true that many of these marks are the result 
of habitual activity, and in so far as they originate in the expression 
of a trait, they may be said to be signs of it. That the studious 
come to be round-shouldered, the cheerful to have smooth counte- 
nances, the guilty to have furtive eye-movements, may well be ex- 
pected. But it is quite another thing to reverse the proposition 
and to take stooped shoulders as a universal sign of academic in- 
terests, dimples as a sign of guilelessness, and nystagmus as the 
symptom of a criminal past. It is, however, often safe to use these 
traits as reliable signs of the established general habits and attitude 
which they express. We have all done this since earliest childhood; 
yet any attempt to classify formally the signs and effects of habit 
and constant expression would be pedantic. Unfortunately for the 
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purposes of vocational guidance of youth, these expressions require 
for their formation habits of fairly long standing, and the critical 
period for psychological guidance is likely to be passed long before 
these settled habits have set the features into their identifiable 
molds. 

Somewhat more hopeful is the reliance on expressive movements 
as indicative of passing and transient emotional states and atti- 
tudes. Not easily can we conceal from the astute observer the 
momentary passion that may be stirring us. Prolonged intimate 
acquaintance with an individuaPs emotional experiences and ex- 
pressions may in time reveal to an observer the deeper lying 
and more permanent affective trends, the moods and sentiments 
which indicate what we are accustomed to call the temperament of 
the individual. Insight into the nature of these expressive move- 
ments is one of the useful things to be derived from long and 
patient study of human nature, both at first hand and through 
the classieal descriptions of emotional expression. The more one 
observes and the more individuals he observes, the more he is 
impressed with the final variety and informal complexity of these 
expressive movements, and their dependence on a vast detail of 
circumstance, which again forbid rule-of-thumb formulation. 

2. Another apparent source of these beliefs is in analogy. The 
clammy hand, the fishy eye, the bull neck, the ^‘blotting paper^^ 
voice, the asinine ear, the willowy figure, the feline tread, and 
scores of such phrases indicate that these characteristics remind us 
definitely of various species or objects other than the human being, 
and that we expect to find back of them the characteristic traits, 
habits, and instinctive tendencies of those species. We seldom pro- 
ceed so far as to check up our expectations with facts, under con- 
trolled conditions. 

3. The affective value of these analogies and their incorporation 
in poetry, song, and fiction as adequate figures of speech lead us to 
react to these traits in ways determined largely by the traditional 
usage. We are humble before the ^^high-brow,^^ merry in the pres- 
ence of the dimpled, cautious and prudent before him of the shift- 
ing eye. In so far as human reactions are determined by the 
implied expectations of associates to the demands of immediate cir- 
cumstances, we should be surprised indeed if the ^^high-brow^^ did 
not, on the strength of his cranium, evade our office-door sentinel, 
the dimpled one respond to our facetious comment, and he of the 
shifting eye be forced to steal for a living. 

4. Another source of these notions is mainly responsible for such 
of them as refer to definitely undesirable traits. This is the belief, 
so well played upon by the school of Lombroso in criminology, that 



60 READINGS IN INDUSTRIAL PSYCHOLOGY 


many of these characteristics, along with the so-called physical stig- 
mata, are indicative of a degenerative or atavistic trend in the con- 
stitution of the individual. Among these stigmata were enumerated 
every conceivable extreme variation of every identifiable part of the 
human anatomy. Lombroso was inclined to believe not only that 
the presence of such traits was a certain mark of criminal pro- 
pensities, but even that various types of criminals could be recog- 
nized by the cataloging of their stigmata, as thieves, murderers, 
forgers. The history of the criticism of this view need not be 
repeated here. Suffice it to say that we now understand that 
the underlying truth of the matter is only that these stigmata are 
somewhat more frequent among the vicious, degenerate, and de- 
fective groups than they are among people selected on the basis 
of their morality and intelligence. The criminally inclined indi- 
vidual may possess no stigmata, while an Abraham Lincoln may 
possess several of them, and in marked degree. To be sure, when 
an unusual number of stigmata are presented by an individual, we 
feel disposed to suspect that the abnormal condition is not confined 
to his bones and peripheral organs alone, but is probably so deep- 
seated as to involve his nervous system as well. But on the basis 
of these stigmata alone we are quite unable to decide whether he 
is an imbecile, a degenerate criminal, a pervert, a genius, or only 
an average man, with an undue burden of physical infirmity ; still 
less can we diagnose his special mental or moral qualities. 

6. A further source of these physiognomic beliefs may be dis- 
cerned: namely, the fact that the features of a stranger are very 
likely to call more or less clearly to our memory some other ac- 
quaintance whose traits we know, to our sorrow perhaps, and whose 
features or manner or voice or apparel chance to be very similar 
to that of the stranger. At once we are inclined to endow the 
stranger with the character of the individual he resembles. We 
seldom accurately check up these impressions on the basis of subse- 
quent discovery. Indeed we are much more likely to evoke the 
suspected traits by our own attitude and by our treatment of the 
stranger, and we are eager to pounce upon any act that may be 
construed as a confirmation of our snap judgment. It is obvious 
that these impressions will vary from individual to individual and 
that any attempt to formulate them would expose their fallacious- 
ness. 

6. Finally, in this analysis of the origin of our belief in the 
signs of physiognomy. Is the mere insistence that as a matter of 
fact there are definite relationships discoverable and formulable be- 
tween typical features and typical characteristics of personality. 
Beliefs of this dogmatic kind are most likely to be exploited by 
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the professional counsellor, since they appear to the examinee to be 
unknown, mysterious, esoteric facts. The following formulations, 
taken from an account of the performance of one of the most widely 
advertised of professional vocational counsellors, may serve as an 
example of this type of dogmatic physiognomic doctrine: 

The sensitive, delicate-minded man usually has a fine-textured skin; 
the coarse-minded man a coarse-textured skin. It is an embryological 
fact that the skin was and is the original seat of all sensations, and 
that spinal cords and nerves are but modified and specialized in-turned 
skin. Of necessity a man’s skin indicates the texture of his brain. 

Texture is a great classifier of humanity. The individual of fine hair, 
fine-textured skin, delicately chiseled features, slender, graceful body 
and limbs, as a general rule, is refined, loves beauty and grace, and 
likes work either purely mental in its nature or offering an Oppor- 
tunity to handle fine, delicate materials and tools. On the other hand 
the man with coarse hair, coarse-texturcd skin, and large, strongly 
formed features inclines as a general rule to occupations in which 
strength, vigor, virility, and ability to live and work in the midst of 
harsh, rough and unbeautiful conditions are prime requirements. 

3. Character Analysis 

Hugo Westrrbebo, System of Character Reading, 2, 3, 7, 19, 29 
(privately printed and distributed) 

The basic principle followed in reading character at a glance — 
both desires and emotional traits — is that the ownership of a 
special tool implies the wish and ability to use it for the class of 
work it is fit for. If we find a man in possession of a set of 
carpenter^s tools we know he works in wood, while if he has a black- 
smith’s outfit he will be working in metal. When someone has 
provided himself with a garden spade he does not as a matter of 
fact intend to dig a ship canal, which, however, might be the case 
if he operates a steam shovel. 

Looking at the mechanical equipment for satisfying our desires, 
we may, therefore, reasonably expect to learn something about the 
relative strength and direction of each tendency involved in de- 
ciding our conduct. . . . 

The system divides character traits into three groups: Desires, 
which furnish the driving power back of our actions; Intellectual 
Traits, which serve as guides in the choice of actions ; and finally. 
Emotional Traits, which have an influence on the manner of opera- 
tion of desires and intellect. . . . 

Extended observations will show that the one desire, the state or 
condition of which is of permanent importance even to members 
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of highly civilized races, is the Desire for food. Pood supplies the 
energy required for uninterrupted life and growth of the indi- 
vidual. Around this desire the great and small activities of man 
have been carried on throughout history, receiving therefrom, di- 
rectly or indirectly, their strongest and most enduring motive 
pow'er. The whole structure of present-day business has been built 
up to permit every human being to acquire sufficient nourishment 
safely and without too many hardships or dangers. 

The power and capacity of the food desire in a person is esti- 
mated by looking at the visible part of the equipment for con- 
suming food — ^that is, the mouth. The circular muscle opening 
and closing the mouth shows by its form and size the condition of 
the food desire as being very forceful, normal, or lacking driving 
power. In application, the desire for food appears as acquisitive- 
ness in general, and means not only an appetite for real food ready 
to eat right away, but a hunger for things that can be exchanged 
for food at some future time, or that will assist in obtaining it. 
Such things are, money and property of all kinds, or position and 
business connections that assure a satisfactory supply thereof. 
The desire for food, in short, is the desire for personal gain. 

The construction of the mouth muscle shows most clearly in the 
side view, and approaches one of two extremes. It may form 
heavy, protruding lips or thin straight up and down lips. It 
should be noticed that the red part of the lips are not expressive of 
the food desire, and therefore should be ignored in the estimate 
thereof. . . . 

Studying the amoeba, we notice that in taking action toward 
the satisfaction of the desire for food it seems to be able to 
exercise choice based on information received through the contact 
of a feeling member with foreign matters. 

This power to distinguish between things that are useful and 
things that are dangerous to its well-being is instinct, the first 
appearance of intellect in animal evolution. Gradually through the 
development of more efficient and far-reaching means for getting in- 
formation, intellect in its highest form, judgment, becomes possible. 
In man the working parts of intellect are sense organs, the brain 
and other parts of a nervous system and the glandular structures. 
For our present purpose, to learn to judge the mental characteristics 
of an individual at sight, we are through lack of knowledge of 
visible symptoms of the last restricted to whatever the shape of 
the sense organs and the brain can tell. By applying the previous 
mentioned principle that an organ is a tool for a certain purpose 
and the mechanical arrangement thereof indicates the way the 
owner will use it, to the findings of psychology and physiology, 
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we will learn to recognize some of the important factors that 
concern man^s thinking ability. . . . 

The expression of desires, as well as the operation of the intellect 
are accompanied and influenced by hereditary modes of response, 
the nature of which are indicated by the arrangement of various 
parts of their physical equipment. These tendencies are caused by 
strains and stresses in the mechanism and constitute the basis for 
our emotional traits. 

^^Sensitive^^ means quickly affected by the attitude of others. 

^^Critical” means ability to perceive the fitness of things as well 
as incorrect arrangement of them. 

These traits always go together with the desire for information 
and are indicated by a very pointed nose tip. 

When dealing with a man of this type it should be remembered 
that he is easily hurt by slights and insults even if not intended. 
He is interested in constructive ideas and the improvement of 
conditions, but is rather thin skinned and apt to lose heart when 
rebuffed or treated rudely. He should learn to disregard bad man- 
ners and other unessential faults in people. 

^^Unimpressible^^ is the opposite of sensitiveness. 

^Tndifferenf ^ is the negative of critical. 

These traits go with a lack of desire for information and are 
indicated by a well rounded nose tip. 

When dealing with a person of this type you need not fear to be 
your natural self because the man is very tolerant of the short- 
comings of others and not readily irritated. 

A man with this trait will find it easy to mix with all kinds of 
people and preserve his peace of mini He can go about his 
work without feeling personally concerned with the wrong-doings 
of those he comes in contact with. He should guard against being 
too complacent with regard to business methods and should try to 
practice constructive criticism when needed. 

4. Blond and Brunette Traits 

D. G. Paterson and Katherine E. Ludgate, “Blond and Brunette Traits: 
a Quantitative Study,” Journal of Personnel Research^ 1:122-127 
(1022) ; reprinted by permission of Williams & Wilkins Co. 

Dr. Katherine M. H. Blackford, in describing blond vs. brunette 
characteristics states : ^Tn brief, always and everywhere, the normal 
blond has positive, dynamic, driving, aggressive, domineering, im- 
patient, active, quick, hopeful, speculative, changeable and variety- 
loving characteristics; while the normal brunette has negative, 
static, conservative, imitative, submissive, cautious, painstaking, pa- 
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tient, plodding, slow, deliberate, serious, thoughtful, specializing 
characteristics/’ 

The generalization quoted above sums up the first one of the nine 
physical variables (1) color, (2) form, (3) size, (4) structure, 
(5) texture, (6) consistency, (7) proportion, (8) expression, (9) 
condition, which constitute the fundamentals for the analysis of 
human character in the Blackford employment scheme. 

Furthermore, Dr. Blackford assures us that her law of color is 
simple and straightforward. To quote: ^Tn applying this law of 
color to people of the white race, the method is simple. The less 
the pigmentation in any individual, the more marked will be the 
characteristics of the blond in his physical, mental and psychical 
nature; the greater the degree of pigmentation, the more marked 
the characteristics of the brunette.” 

The above quotations give us the setting of the quantitative 
study here reported. It is assumed that the traits assigned to 
blonds and the traits assigned to brunettes will be interpreted 
uniformly by intelligent, educated adults. At least we must believe 
that Dr. Blackford makes this assumption for she does not consider 
it necessary to define or describe any of these traits. It is also 
assumed that intelligent, educated adults are capable of picking 
from among their acquaintances at least two pronounced blonds and 
two pronounced brunettes and that such adults are also capable 
of judging the existence or absence of each trait in a given indi- 
vidual. Such assumptions are reasonable enough in the light of 
Dr. Blackford’s assurance that the method of applying the law of 
color is simple. 

With these considerations before us, we should experience little 
difficulty in putting Dr. Blackford’s generalization to the acid test. 
If blonds as a group, always and everywhere, possess or exhibit 
traits that are positive, dynamic, driving, etc., then blonds indi- 
vidually should possess such traits. And if blonds individually 
possess such traits, then we should expect at least a large majority 
of them to be rated by intelligent, educated judges as being the 
possessors of those traits. On the other hand, intelligent, educated 
judges should rate the large majority of blonds as deficient in the 
brunette traits. The opposite results should hold, of course, in 
securing ratings on brunettes. 

The Rating Sheet — ^In order to secure ratings of blonds and 
brunettes by intelligent, educated adults we prepared a rating form 
which was distributed to each of 94 judges. Each of these 94 
judges was asked to pick out from among his acquaintances two 
pronounced blonds and two pronounced brunettes and to proceed 
to rate them with respect to each of the characteristics according 
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to the directions given at the top of the rating sheet. The list of 
traits or characteristics was purposely arranged in a random order. 
That is, blond traits and brunette traits were thoroughly shuffled 
so that none of the judges would be able to tell from the order of 
the traits which were the blond traits and which were the brunette 
traits. None of the judges, so far as we are aware, had ever made 
any detailed study of Dr. Blackford’s scheme of character analysis. 
Shuffling of the traits in the list was therefore probably effective 
in forestalling the effects of suggestion that might be present were 
the judges aware that certain traits are supposed to characterize 
blonds and certain other traits to characterize brunettes. In our 
opinion the 347 blond and brunette ratings are entirely free from 
prejudice for or against Dr. Blackford’s blond vs. brunette analysis 
and they are also uninfluenced by any knowledge of the purpose 
prompting this study. Each judge was instructed to make out and 
submit his ratings independently. 

The Judges . — The 94 judges who cooperated in making the 
ratings reported here were mature university students enrolled in 
a course in psychology. These students belong to the brightest 
50 per cent of students who enter the university. On an intelli- 
gence scale for the population at large these students would be 
rated as ^^superior” or ^Very superior” in intelligence. On such 
an intelligence scale these students would equal the brightest 10 
per cent of the entire adult population of the United States. From 
the standpoint of educational status, these students would also 
rank exceptionally high, being more favored in the way of educa- 
tional advantages than 96 per cent of the adult population. We 
are confident, therefore, that our judges are sufficiently intelligent 
and educated to apply Dr. Blackford’s law of color with high 
degree of reliability and accuracy. 

Results . — The ratings for blonds and brunettes were tabulated 
separately and the percentage of blonds rated plus in each trait and 
the percentage of brunettes rated plus in each trait was then 
computed. These computations are shown in Table I and are 
presented graphically in the accompanying chart. It is obvious 
that these so-called blond and brunette traits fail to differentiate 
real flesh and blood blonds and brunettes. On the contrary we 
find that the percentage of brunettes possessing the blond traits is 
fully as large as the percentage of blonds possessing blond traits. 
Furthermore the percentage of blonds possessing brunette traits 
is also very similar to the percentage of brunettes possessing bru- 
nette traits. These results are in flat contradiction to the results 
one has a right to expect if Dr. Blackford’s generalization is true. 
The bar diagrams, shown on the chart, for blonds and brunettes 
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are very similar from trait to trait, the divergences between the 
length of the bars being conspicuous because of their absence. The 
similarity is very close as shown by a correlation of +‘0-96. It 
is probable that such small divergences as are found here would 
disappear if the bar diagrams were based on ratings of 1,000 

TABLE I 

Percentage of Blonds and Brunettes Rated Plus in Each Trait 


Traits 

187 

Blonds 

187 

Brunettes 

Blond traits 



Positive 

81 

84 

Dynamic 

63 

64 

Driving 

49 

60 

Aggressive 

62 

56 

Domineering 

36 

36 

Impatient 

66 

61 

Active 

88 

82 

Hopeful 

85 

85 

Quick 

70 

68 

Speculative 

53 

61 

Changeable 

53 

43 

Variety-loving 

66 

62 

Brunette traits 



Negative 

16 

17 

Static 

28 

31 

Conservative 

51 

61 

Imitative 

39 


Submissive 

25 

26 

Cautious 

54 


Painstaking 

56 

61 

Patient 

43 

52 

Plodding 

27 

31 

Slow 

20 

24 

Deliberate 

47 

67 

Serious 

68 

72 

Thoughtful 

67 

70 

Specializing 

52 

45 


blonds and 1,000 brunettes instead of on the basis of 187 blonds 
and 187 brunettes. 

It is reasonable to suppose that marked differences might have 
been disclosed even though Dr. Blackford^s grouping of the traits 
was incorrect. Even though no real differences exist between 
blonds and brunettes in such traits, still it is possible that common 
beliefs concerning blonds as contrasted with brunettes might exist 
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in which case our curves might be quite divergent. The similarity 
of the blond and brunette curves seems to show that there are no 
marked differences between blonds and brunettes in these traits and 



further that there is no organized or systematized common belief 
concerning difference between blonds and brunettes. If such a 
common belief does exists the traits listed by Dr. Blackford fail to 
disclose it. 
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Sex Differences. — ^A word is in order concerning an analysis of 
the ratings from the standpoint of (1) the sex of the judges and 
(2) the sex of those rated. 

In brief it may be said that no significant sex differences were 
disclosed. In terms of correlations the results are : 

(1) Sex of Judges 

Correlation between female and male judges rating male blonds. + 0.88 
Correlation between male and female judges rating male 

brunettes + 0.82 

Correlation between male and female judges rating female 

blonds + 0.82 

Correlation between male and female judges rating female 
brunettes + 0.93 

These correlations are very high and indicate that there is little 
difference between the ratings made by male and female judges in 
rating either male or female blonds or brunettes. 

(2) Sex of Those Rated 

Correlation between male blonds and female blonds rated by . 

judges of both sexes + 0.87 

Correlation between male brunettes and female brunettes rated 
by judges of both sexes + 0.91 

These correlations are also very high indicating the lack of any 
significant sex difference among blonds and brunettes with respect 
to the possession of the traits listed by Dr. Blackford. 

6. A Careful Study of Physiognomy 

W. H. Sheldon, “Ability and Facial Measurements,” Personnel Journal 
6:102-112 (1927) ; reprinted by permission of Williams & Wilkins Co. 

The problem of correlation between physical and mental traits 
has occupied the attention of a fairly large group of investigators 
since the development of mental tests and kindred devices for 
measuring intelligence. Especially fascinating is the notion of the 
possible existence of relations between ratios of head and face 
measurements and mental abilities, as well as between ratios of 
general bodily measurements and mental abilities. If the morpho- 
logical index really bears a general relationship to intelligence, 
then it is reasonable to assume that other ratios can be found 
which will show relationship, if not to psychological test scores, at 
least to some measures of mental ability. Some of these ratios 
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conceivably might show higher correlations with intelligence test 
scores than does the morphological index. It is especially likely 
that some of these physical measurements, or ratios between them, 
might bear demonstrable relations to social abilities. ... It is 
commonly supposed that an individuars physical makeup affects 
his social behavior more observably and measurably at least, than 
it affects his intelligence. 

A great variety of head and face measurements have been 
assumed by character analysts and others to bear such definite rela- 
tions to various character traits and social traits, as to be usable 
even for individual diagnosis. A number of investigators have 
attempted to pin down and check some of these assumptions, but 
their reports have been uniformly negative. No scientific investi- 
gator, so far as I know, has reported finding any significant rela- 
tions of this nature. But these investigations have been notably 
incomplete, and sometimes made under definitely negative biases. 
It certainly has not been proved that some relations do not exist, 
and consequently the assumptions persist. The only answer to the 
problem lies in further evidence. There is still a need for dis- 
interested statistical study of possible relations between accurate 
physical measurements of this sort, and the best available measure- 
ments of social traits. 

The objective of . . . the present study was to examine the 
possibility of relations between certain head and face measurements 
and proportions, on the one hand, and social traits and mental 
abilities, on the other. The chief problem in this connection was 
the establishment of a technique for making head and face measure- 
ments which would differentiate between very fine variations, with 
a minimum of error. One essential to such a procedure appeared 
to be that the measurements be made at the leisure of the examiner 
— a condition evidently not possible in measuring men directly. 
Consequently it was necessary to devise a method by which measure- 
ments could be made indirectly, without loss of accuracy. 

Apparatus for Mahjong Head Measurements , — In order to serve 
this purpose, a kind of photographic apparatus was devised. This 
consisted of a specially constructed chair with a head rest which 
could be adjusted to hold a student^s head in a fixed position by 
applying contact at four points. This made it possible to photo- 
graph the head with distance from the camera and both horizontal 
and vertical movement controlled. The apparatus was also 
equipped with a device which made possible a frontal and profile 
photograph of a subject without moving the camera or changing 
the subjects relation to the chair. Thus the investigator was able 
to make comparative three-dimensional measurements of any de- 
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sired area or distance on the photographed surface, at any time 
or place. . . . 

The measuring was done by placing the negative over an 
illuminated ground glass screen. First, the points between which 
measurements were to be taken were located and marked by needle 
pricks on the negative. Then the points of a pair of very fine 
dividers were inserted in two of these holes, and the distance be- 
tween them was measured. This distance was translated directly 
into millimeters by applying the dividers to the scale, which had 
been photographed into the picture. 

The assumption seemed justified that length or vertical distances 
on the face and head were accurately represented in the profile 
photographs, and likewise, that breadth, or horizontal distances 
measured on the frontal photographs, were accurately representative 
of true distance between points on the face and head. In view 
of the fact that length measurements taken from the frontal photo- 
graphs were subject to some degree of error, none of these measure- 
ments was used in the investigation. Likewise no breadth or 
horizontal measurements from the profile pictures were used. 

Measurements Used . — The photographs of one hundred men were 
used in the investigation. These were all freshmen whose mor- 
phologic measurements had been taken, and who had been rated 
on five social traits. . . . Twelve measurements were taken. These 
may be described as follows: 

1. Head length (HL). JThe maximum length of the head. The 
shortest distance between the glabella and the occipital point, i.e., 
between the prominence of the forehead immediately above the nose 
and the most projecting point at the back of the head. Taken from 
the profile photograph. 

2. Head breadth (HB). The maximum breadth of the head, above 
the back of the ears. From the frontal photograph. 

3. Head height (HH). The vertical distance of the center of the 
external auricular meatus below a horizontal plane tangential to the 
top of the head (from the profile photograph). Jn taking this measure- 
ment, the meatus is first located; then a horizontal line is drawn on 
the negative, tangential to the top of the head, by means of a small 
steel L-square and the sharp point of a small pen-knife; then a line 
through the meatus is drawn perpendicular to the horizontal head- 
tangent. The distance between the meatus and the intersection of these 
two lines is the head height. 

4. Facial length (FL). The shortest distance between the nasion 
point (at the angle between the nose and the forehead), and the gnathion 
point (the point at the center of the angle of the chin). Taken from 
the profile photograph. The nasion point can generally be located 
very easily by inspection; the gnathion is somewhat more difficult but 
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after a little practice it can be located with only slight probability of 
error. 

5. Facial breadth upper (FBU). I am applying this term to what 
Goring and others call the facial breadth. Goring defines the measure- 
ment as “the maximum breadth of the face, between the most prominent 
points on the right and left cheek bones.” Taken from the frontal 
photograph. 

6. Facial breadth lower (FBL). In order to get a comparison be- 
tween the upper and lower breadth of the face, I took this measure- 
ment, arbitrarily defining it as the length of the horizontal line between 
the two extreme points on the right and left side of the face, at the 
level of the mouth. From the frontal photograph. In practice I found 
it convenient to think of this line as that horizontal line which divides 
the mouth into two equal parts, rather than as the line passing through 
the horizontal axis of the mouth. This is because of the fact that 
most mouths are neither symmetrical nor horizontal. 

7. Eye width (EW). This was an easy measurement from the 
frontal photograph. It was taken between the pupils, which showed 
very clearly in the negatives as two dots about the size of pin holes. 
The “eye width” was the distance betw’een the centers of these two dots. 

8. Nose length (NL). The distance between the nasion point and a 
point at the center of the angle at the end of the nose, as seen in the 
profile. Taken from the profile photograph. The nasion point has 
already been located. The center of the profile angle at the end of the 
nose can likewise be located by inspection without difficulty after a 
little practice. 

9. Chin projection (CP). A perpendicular distance between two 
vertical lines, one of which passes through the external auricular meatus, 
and the other through the most projecting point on the chin. Taken 
from the profile photograph. 

10. Nose projection (NP). Same as 9, except that the second verti- 
cal line passes through the most projecting point on the nose. 

11. Forehead projection (FP). Same as 9, except that the second 
vertical line passes through the most projecting point on the forehead. 

12. Neck thickness (NTh). The mean of the shortest anterior- 
posterior and the shortest transverse thicknesses of the neck. The an- 
terior-posterior measurement was taken from the profile photograph, 
and the transverse measurement from the frontal photograph. 

In addition to these 12 measurements the following 15 com- 
binations and ratios were used: 

13. Cephalic index (Ceph.I). Head breadth X 100 over head length 
(Goring). 

14. Head volume (HVoL). Head length X head breadth X head 
height. 

15. Facial index (F Ind.). Facial breadth X 100 over facial length 
X 2. The facial breadth used here was my facial breadth upper 
(Goring). 
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16. Facial length over head volume (FL/HV). 

17. Facial breadth lower over facial breadth upper (FBL/FBU). 

18. Eye width over head volume (EW/HV). 

19. Eye width over facial breadth upper (EW/FBU). 

20. Eye width over facial breadth lower (EW/FBL). 

21. Nose length over head volume (NL/HV). 

22. Nose length over facial length (NL/FL). 

23. Nose length over facial breadth upper (NL/FBU). 

24. Nose length over facial breadth lower (NL/FBL). 

25. Forehead projection over chin projection (FP/CP). 

26. Nose prominence (N PROM.). This ratio represents the amount 
of projection of the nose over and above the averaged projection of 
the chin and forehead. I arrived at it by using the formula 2NP — 
(CP + FP) where NP is nose projection, CP is chin projection, and 
FP is forehead projection. 

27. Neck thickness over head volume (NTh./HV). 

To test the reliability of these measurements, the photographs of 
12 men were re-measured and the results compared with the first 
measurements. There were thus 144 pairs of measurements to be 
compared. Of these 144 pairs, differences were found in only 5, 
the difference being in each case, one millimeter. Such close agree- 
ment seems at first remarkable, but it is easily accounted for by 
the fact that the measurements were in each case taken between 
the same needle pricks in the negative. 

There were in all twenty-seven variables in this group. These 
were correlated with each of the five social traits, and with two 
criteria of mental ability (scholarship grades and psychological 
test scores). The remainder of the present section of this study 
will be devoted to an examination of correlations (1) between these 
head and face measurements and social ratings; and (2) between 
the measurements and intelligence criteria. 

Head and Face Measurements and Social Batings. — Correlations 
in this group are shown in Table I. [Page 64.] 

This group of 135 correlations looks rather disappointing at 
first glance. There are no really high relationships, and there are 
many which are close to zero. Eight are higher than 0.20, and 58 
are higher than 0.10. Only four in the group exceed three times 
their probable errors. These are : 

Sociability — ^head length 
Sociability — neck thickness 
Leadership — ^facial breadth lower 
Agressiveness — ^facial breadth lower 

Twenty-four of the correlations exceed twice their probable 
errors. The column headed sociability contains nine of these. 
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leadership has eight, aggressiveness four, perseverance three, and 
emotionality none. There are 43 negative correlations, but only 
two of them exceed twice their probable errors. There is a general 
tendency toward (1) positive correlations between four of the 
social traits and all of the measurements, (2) negative correlation 
between these four traits and the measurement ratios, and (3) 
negative correlation between emotionality and the measurements. 
Again, as in the preceding section, the traits sociability, leadership, 
and aggressiveness show this positive correlation fairly clearly, 
while emotionality shows the opposite tendency. 

The correlations with gross measurements are almost uniformly 
positive. Excluding emotionality, only four in 48 are negative. 
The correlations with ratios however, show a pretty clear bimodal 
distribution, or rather two separate distributions, one on each side 
of the zero ordinate. This points very strongly toward the con- 
clusion that the only relationship existing here may be a positive 
relationship between the social traits and simple physical bigness. 
Let a represent a measurement correlating relatively high with a 
particular social trait, s. Let I represent a measurement correlat- 
ing somewhat lower with the same trait. Then when the trait s is 
correlated with a/b, a low positive correlation will result. When s 
is correlated with b/a a negative correlation is found. This ap- 
parently is what has happened in this group of correlations. The 
positive and negative correlations between social traits and ratios 
may well be due entirely to the a/b and b/a conditions, respectively. 
Thus nose length and facial length each show a positive relation- 
ship with sociability (0.05 and 0.19 respectively). But 
correlates — 0.06 with sociability. Both facial length and 
head volume correlate positively with the same social trait (0.19 
and 0.22 respectively), but — ^ — correlates — 0.05 with socia- 
bility. That is, it does not seem to be facial length {or any other 
of these measurements) in proportion to some other measurement 
that correlates with the social traits. It seems to be large features 
in general that correlate with these traits, , , , 

Table I will repay careful inspection. Some of these measure- 
ments are much more definitely related to social traits than others. 
All three of the head measurements show fairly uniform positive 
correlations with the first four social traits, and they all show a 
slight negative correlation with emotionality. Head volume, de- 
rived from these three, is related negatively with aggressiveness, 
as well as with emotionality. The three facial measurements 
(PL, PBU, and PBL) show a distinctly higher positive relation- 
ship to the social traits all along the line, and the negative rela- 
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tionship with emotionality is less marked. The correlations 
between facial breadth lower and the first four social traits are 
among the highest in the group. These four correlations average 
0.211. There is some truth in the notion that “open-faced’^ or 
wide-faced people are rated higher on these social traits, than are 
narrow-faced people. 

For eye width the same general facts hold, but to a less extent. 

TABLE I 

Correlations between Social Ratings and Head and Face Measure- 
ments (100 Cases) 







Emo- 


Socia- 

Perse- 

Leader- 

Aggres- 

tional 


bility 

verance 

ship 

siveness 

Excita- 

bility 


MEASUREMENTS 


Head length 

0.267 

■RQ 

0.190 


— 0.086 

Head breadth 

0.092 


0.183 


— 0.006 

Head height 

0.064 




— 0.104 

Facial length 

0.189 



^^RR^ 

— 0.088 

Facial breadth upper . . . 

0.096 


0.209 


0.017 

Facial breadth lower . . . 

0.174 


0.304 


0.021 

Eye width 

0.030 


0.102 


— 0.053 

Nose length 

0.051 


0.138 


— 0.070 

Chin projection 

-—^.154 

1 

0.213 

0.178 

— 0.006 

Nose projection 

0.002 


0.116 


0.026 

Forehead projection 

0.046 

! j 



— 0.064 

Neck thickness 

0.269 


0.192 


0.073 


RATIOS 


Cephalic index 

0.162 


— 0.116 


0.086 

Head volume 

0.218 




— 0.136 

Facial index 



^BuRTS 


0.095 

FL/HV 

BB 

-0.065 


0.187 

0.024 

FBL/FBU 

■B 

0.068 


0.141 

0.104 

EW/HV 

— 0.198 

0.087 

— 0.128 

— 0.126 

0.130 

EW/FBU 

— 0.122 

0.141 

— 0.195 

0.086 

-0.058 

EW/FBL 

— 0.182 

— 0.098 


0.147 

0.113 

NL/HV 


— 0.078 


0.108 

0.054 

NL/FL 


0.048 


0.035 

0.050 

NL/FBU 

^■nRW 

0.078 

— 0.146 

0.136 

0.080 

NL/FBL 

— 0.057 

— 0.032 1 

0.097 

0.126 

0.048 

FP/CP 

0.184 

-0.035 


— 0.147 

0.068 

2NP— (CP-fFP) .... 

— 0.085 

— 0.086 

0.131 


0.085 

Neck Th/HV 

0.081 

— 0,078 


0.119 

0.130 
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The same is true of nose length. Chin projection correlates — 0.15 
with sociability, and rather high with both leadership and aggres- 
siveness. Possibly projecting chins are not particularly well liked. 
Nose projection and forehead projection show distinctly lower 
relationships with the social traits than do the other measurements. 

The relatively high correlation (0.269) between neck thickness 
and sociability is one of the most interesting in the group. Thick 
necks seem to be quite popular. This measurement also correlates 
relatively high with the other four social traits. 

Head and Face Measurements and Intelligence Criteria, — ^These 
correlations appear in Table II. These correlations are distinctly 
lower than the other group. Only two of the 54 exceed twice their 
probable errors. These are head length and grades, and head height 
and psychological test. All three of the head measurements show 
a slight positive correlation with both of the intelligence criteria. 
Head volume, however, shows practically a zero relationship here. 

The three face measurements correlate uniformly negatively and 
very low with the intelligence criteria. Facial breadth lower, the 
measurement showing the highest correlation with social traits, 
correlates — 0.05 with the psychological test scores, and — 0.02 
with scholarship. 

Eye width shows no relation with grades, and only 0.07 with 
the psychological test. Nose length correlates practically zero with 
both criteria. Nose projection, however, shows a correlation of 
0.10 with the psychological test, and 0.05 with grades. Chin 
projection shows practically nothing here, but forehead projection, 
strangely enough, correlates negatively ( — 0.12) with psychological 
test scores and — 0.07 with grades. This, upon examination of the 
correlation sheets, proved to be due to the influence of about six 
cases of markedly protruding foreheads accompanying low intelli- 
gence. 

Neck thickness shows no relation to either of the intelligence 
criteria, although it correlated relatively high with the social traits. 

The correlations between the intelligence criteria and measure- 
ment ratios show uniformly nothing. Most of them are less than 
their probable errors, and not one is twice its probable error. They 
are about half negative, and their mean is — 0.012. 

Conclusions, — This section of the study seems to throw little 
light on the problem, beyond a tendency to support the findings 
or Pearson and others who have reported slight positive correla- 
tions between all three of the head measurements and intelligence. 
My correlations are slightly higher than those Pearson found, but 
the number of cases is too small for great significance. 

The fact that none of the ratios bears any significant relation- 
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ship with intelligence points strongly to the conclusion that here 
as well as in the case of the social traits the relation that does 
exist is much more likely to be a correlation of the criteria with 
general physical development (of the head^ in this case) than with 

TABLE II 

COBBELATION BETWEEN HeAD AND FaCE MEASUREMENTS AND 

Intelligence Cbitebia (100 Cases) 



Psychological 

Test 

Grades 

MEASUREMENTS 

Head length 

0.097 

0.137 

Head breadth 

0.051 


Head height 

0.174 


Facial length 

— 0.008 


Facial breadth upper 

— 0.079 


Facial breadth lower 



Eye width 

0.065 


Nose length 

0.029 

— 0.035 

Chin projection 

— 0.041 

0.054 

Nose projection 

0.099 


Forehead projection 

— 0.117 


Neck thickness 

0.040 

— 0.064 

RATIOS 

Cephalic 

— 0.038 

— 0.042 

Head volume 

0.015 


Facial index 



FL/HV 

BmH 


FBL/FBU 



EW/HV 

— 0.014 


EW/FBU 

0.051 


EW/FBL 

— 0.031 


NL/HV 



NL/FBU 



NL/FBL 



FP/CP 

— 0.054 


2NP— (CP-f FP) 

0.078 


Neck Th/HV 

0.003 

1 0.002 


the special development of some anatomical feature. The only fact 
I have found which seems to contradict this conclusion is the slight 
negative relationship between intelligence and the measiH 
facial breadth. For this relationship I know of no 
Perhaps ihe character imalysts can some use 
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The following general conclusions seem justified by the facts 
presented in this section: 

1. There is a fairly definite, low positive relationship be- 
tween all of the measurements of the face and head, and the 
four social traits, sociability, perseverance, leadership, and 
aggressiveness. Clearly the factor size, or general physical 
development of the head and face, is positively related to these 
social traits. The relationship is of course very slight, and 
undoubtedly of less importance than several other factors influ- 
encing an individuaFs behavior. 

2. The correlations between the social traits and measurement 
ratios or proportions are uniformly lower than correlations 
between social trait and the simple measurements. Sociability 
and the other traits tend to accompanying not b. long face, or a wide 
face, or a long head, in proportion to head volume, or some other 
measurement, but these traits tend to accompany any largeness of 
feature whatever. 

3. There is a low negative correlation or no correlation at 
all, between most of the head and face measurements, and 
emotionality. 

4. There is a low positive relation between intelligence and 
all three of the principal head measurements, namely, head length, 
head breadth, and head height. 

5. There is a very low negative relation between intelligence 
and the principal face measurements, namely, facial length and 
facial breadth. 

6. No relation could be found between intelligence and head 
and face measurement ratios or proportions. 

7. The possibility of curvilinear regression was carefully 
checked. No non-linear relations were found. 

B. Stereotypes 

6. Stereotypes and Mental Effort 

Walter Lippmann, Public Opimon, 89-90 (copyright, 1922, by The Mac- 
millan Co. ) ; reprinted by permission 

Modem life is hurried and multifarious, above all, physical dis- 
tance separates men who are often in vital contact with each other, 
such as' employer and employee, official and voter. There is neither 
time nor opportunity for intimate acquaintance. Instead we notice 
a trait which, marks a well-knpwn type, and fill in the rest of the 
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picture by means of the stereotypes we carry about in our heads. 
He is an agitator. That much we notice, or are told. Well, an 
agitator is this sort of person, and so he is this sort of person. He 
is an intellectual. He is a plutocrat. He is a foreigner. He is a 
"South European.^^ He is from Back Bay. He is a Harvard man. 
How different from the statement: He is a Yale man. He is a 
regular fellow. He is a West Pointer. He is an old army sergeant. 
He is a Greenwich Villager. What don^t we know about him 
then, and about her? He is an international banker. He is from 
Main Street. 

The subtlest and most pervasive of all influences are those who 
create and maintain the repertory of stereotypes. We are told 
about the world before we see it. We imagine most things before 
we experience them. And those preconceptions, unless education 
has made us acutely aware, govern deeply the whole process of 
perception. They mark out certain objects as familiar or strange, 
emphasizing the difference, so that the slightly familiar is seen as 
very familiar, and the somewhat strange as sharply alien. They 
are aroused by small signs, which may vary from a true index to a 
vague analogy. Aroused, they flood fresh vision with older images, 
and project into the world what has been resurrected in memory. 
Were there no practical uniformities in the environment, there 
would be no economy and only error in the human habit of accept- 
ing foresight for sight. But there are uniformities sufficiently 
accurate, and the need for economizing attention is so inevitable, 
that an abandonment of all stereotypes for a wholly innocent ap- 
proach to experience would impoverish human life. 

What matters is the character of the stereotypes, and the 
gullibility with which we employ them. 

7. Mental Halits that Limit Judgment 

S. A. Rice, ''Stereotypes,” Journal of Personnel Research^ 6:268-276 
(1926); reprinted by permission of Williams & Wilkins Co. 

What Lippmann calls "stereotypes^^ or "pictures in our heads^^ 
concerning the supposed appearance of individuals of a certain race, 
class, occupation, or social group, may determine to which of these 
groups the original of a photograph is unconsciously referred by 
the examiner. The supposed grouping or type in turn suggests 
the temperamental or intellectual qualities which are believed to 
characterize it. It is probable that such stereotypes are largely 
dependent upon superficial ear-marks as the cut of the hair, the 
mode of wearing the collar and tie, and other modes of dress. 

The experiments described below were designed to show the 



PROCEDTJEES IN APPRAISING MEN 69 

existence of stereotypes concerning the supposed appearance of 
persons of various social types, or having defined social functions. 
These were undertaken originally for purposes of class-room illus- 
tration. The participants in various phases of the experiments 
were, first, 258 undergraduates of Dartmouth College, in small 
classes, over a period of two years. Subsequently, the assistance 
of 31 members of the Norwich Vermont Grange, attending a 
regular meeting, was procured to provide comparative results. 

In an edition of the Boston Herald for December 15, 1924, were 
found nine portraits of persons represented in the day’s news. The 
reproductions were unusually clear and were uniformly about two 
by three inches in size. They were placed without identification 
upon a sheet of paper and numbered from 1 to 9. The individuals 
pictured were as follows : Edouard Herriot, at that time Premier of 
Prance; James Duncan, Vice-president of the American Federa- 
tion of Labor; Leonid Krassin, first Ambassador of the Soviet 
Government to Paris; Joseph W. McIntosh, Deputy Comptroller 
of the Currency; Martin H. Glynn, former Governor of New York; 
Max Agel, arrested as a bootlegger; Charles M. Schwab, of the 
United States Steel Corporation; Howard Heinz, manufacturer of 
food products; and Senator George Wharton Pepper, of Penn- 
sylvania. In the first aspect of the experiment, the subjects were 
informed that the sheet contained the pictures of a bootlegger, a 
European premier, a labor leader, a bolshevik, a United States 
Senator, an editor-politician, two manufacturers, and a financier. 
They were asked to identify these individuals by number. Care 
was taken that no suggestion be given in the instructions concerning 
the order of the photographs, and that each examiner make inde- 
pendent selections for each position. Table I gives the result of 
the attempted identifications by 141 students. The numbers are 
not uniform in each column for the reason that in a few cases the 
pictures were known to the examiners, while in a few others no 
identifications were attempted. 

Allowing for the fact that two manufacturers were included 
among the portraits, the total number of correct identifications on 
a chance basis would have been approximately 168. The actual 
number of correct identifications was almost exactly double that 
number, or 337 out of a possible 1,224. On a scale between the 
expected or chance number and the maximum possible number of 
correct identifications, the excess number of correct identifications 
was 169 out of 1,056, or 16 per cent. However, such a measure 
as this percentage provides would not give comparable results as 
between different series of portraits. 

Interest attaches to the fact that Herriot, Duncan, Glynn, Agel, 
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Schwab and Heinz were related each to his respective status in a 
number of cases substantially above the chance number. Krassin, 
McIntosh, and Pepper were below or equal to chance or expectation. 


TABLE I 

iDENTinOATION BY 141 STUDENTS 

ATTEMPTED IDENTIFICATIONS FROM THBDffi PHOTOGRAPHS OF THE SOCIAL 
TYPE OR FUNCTIONS OP NINE MEN, THE NINE TYPES OR 
FUNCTIONS REPRESENTED BEING KNOWN 


Identified by the Number of Men Stated as 


Person Pictured 

Premier 

Labor Leader 

Bolshevik 

Financier 

Editor- 

Politician 

Bootlegger 

Manufacturer 

Senator 

Total 

Chance 

Premier Herriot 

54 

11 

55 

2 

3 

4 

4 


133 

15 

Labor Leader Duncan. . . 

29 

25 

15 

13 

14 

1 

30 

9 

136 

15 

Soviet Envoy Krassin . . 

31 


9 

15 

11 

, , 

16 

59 

141 

16 

Financier McIntosh .... 


20 

14 

15 

16 

24 

33 

8 

137 

15 

Editor-Governor Glynn . . 


20 

5 

21 

31 

2 

33 

14 

132 

15 

Bootlegger Agel 


6 

9 

4 

11 

86 

18 

2 

137 

15 

Manufacturer Schwab. . . 


14 

4 

18 

20 

2 

56 

21 

136 

15 

Manufacturer Heinz .... 


19 

6 

31 

16 

6 

46 

10 

139 

15 

Senator Pepper 

1 

22 

H 

H 

19 


gjj 

15 

133 

16 


In the case of Krassin, the Soviet Envoy, a wing collar. Van 
Dyke beard and moustache contribute to an appearance that may 
be described as distinguished, and which no doubt led to 59 identi- 
fications as the United States Senator, in comparison with 9 as a 
bolshevik and none as a labor leader. Senator Pepper received as 
many or more identifications as labor leader, bolshevik, financier, 
editor-politician, and manufacturer than he received in his own 
senatorial capacity. The largest number of correct identifications 
was made in the case of the alleged bootlegger. This individual 
alone among his associates in the gallery, is pictured in out-door 
costume. He is shown in a heavy overcoat with up-turned collar, 
a cap, tortoise-shell glasses and cigar gripped firmly between his 
lips. It is interesting that while Mr. Duncan was identified by 
25 men as the labor leader, he was selected by 29 as the premier, 
by 30 as a manufacturer, by 16 as a bolshevik and 13 as the 
financier. It is evident that he did not fit definitely into any 
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pronounced stereotype among those called forth by the characters 
enumerated. 

When a comparison of the preceding data is made with that 
obtained from the group of grange members and presented in 
Table II, the correspondence is seen to be fairly close. Among the 
latter the total number of correct identifications on a chance basis 
would have been 291/^ out of a possible 219. The correct identifica- 
tions actually number 58, or again almost exactly twice the expecta- 
tion. Herriot, Agel, Schwab and Heinz, as among the students, 
were correctly identified in more than the chance number of cases, 
while the distribution in other respects shows a close parallel, 
especially in the high proportions of correct identifications of the 
bootlegger, and incorrect identifications as Senator or the Bolshevik 
envoy. 

It is evident that some measure of the extent to which opinion 
has concentrated in the identification of each portrait would be 
useful. Wherever there is concentration among the identifications, 
whether these be correct or incorrect, there will be evidence of the 
existence of a common stereotype concerning the social designation 
to which the jportrait is assigned. 

TABLE II 

Identifioation by 25 Grange Members 


Identified by the Number of Members Stated as 


Person Pictured 

Premier 

Labor Leader 

Bolshevik 

Financier 

Editor- 

Politician 

Bootlegger 

u 

p 

p 

p 

Senator 

Total 

Chance 

Premier Herriot 


3 

14 






25 

3 

Labor Leader Duncan . . . 


1 

3 

2 

3 


3 

2 

24 

3 

Soviet Envoy Krassin . . . 


1 

. . 

1 

. , 

. . 

' 2 

21 

26 

3 

Financier McIntosh .... 

, , 

8 

4 

3 

4 

. . 

5 

. . 

24 

3 

Editor-Governor Glynn . . 

2 

6 

. . 

3 

3 

. . 

0 

1 

23 

2% 

Bootlegger Agel 

. . 

1 

1 

1 

1 

22 

.. 

. . 

26 

3 

Manufacturer Schwab . . 

, , 

3 

1 

4 

3 

. . 

12 

. . 

23 

2y2 

Manufacturer Heinz .... 

1 

1 

, , 

7 

4 

2 

8 

1 

24 

3 

Senator Pepper 

2 

2 

1 

5 

3 

2 

8 

1 

24 

3 


Such a measure has been found by calculating in the case of 
each photograph the total and the relative differences between the 
numbers of identifications made for each social designation (i.e., 
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under each column in Tables I and II) and the corresponding num- 
bers that would be expected on the basis of chance. For example, 
the chance number of identifications for Premier Herriot in each 
column of Table I would be 15. The differences between the chance 
and the actual numbers of identifications are respectively 39, 4, 40, 
13, 12, 11, 26, and 15. These total 160. But since the chance num- 
ber in the case of each portrait is derived from the total number of 
identifications of that portrait and is a function of the latter, the 
aggregate number of differences so determined may be related in 
each case as a numerator to the total number of identifications as a 
denominator. This fraction, when converted to a decimal figure, 
will provide a relative index of departure from expectation. This 
index will serve one of the purposes of a coefficient of variation, 
for by its use it is possible to compare the relative concentration 
of opinion concerning each portrait in the two groups providing 
data. 

In Table III, there is shown for each group the total departures 
from chance expectation, the indexes of departure from expectation, 
and the rank of the nine portraits according to the latter. It will 
be noted that a high total departure and a high index within each 
group, and a high index in either group, denote a relatively high 
degree of concentration of opinion, i.e., of agreement among the 
examiners. 

When the corresponding indexes shown in Table III are compared 
it is observed that in each case those for the grange group are 
higher. This indicates that within the latter there is a greater 
concentration of opinion. If the thesis of this article is correct, it 
indicates that members of the grange are more prone to form their 
identifications upon the basis of stereotypes than are the students. 

The order of rank among the nine portraits in the matter of con- 
centration of opinion is closely similar in the two groups. When 
correlated by the well-known Spearman formula the coeflBcient of 
correlation, r«=0.84. Herriot, Krassin and Agel occupy first, 
second or third position in both groups, though it was only in the 
case of Agel that the centering of agreement among the examiners 
took place upon the correct identification. 

The appearance of each of these men as portrayed could be 
described for one reason or another as striking, in comparison with 
the others. In the case of each, it is safe to assert, one or more 
stereotypes, held in common among the judges, were evoked. With 
each stereotype, moreover, it seems likely that characteristic mental 
and moral qualities supposed in a similar stereotyped fashion to 
accompany it were suggested to the judges, and seen inferentially 
in the corresponding features. 
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TABLE III 

Total Departures prom Expectation-, Indexes op Departure prom 
Expectation and Rank According to the Indexes, in 
THE Case op Identipications op Nine Portraits by 
Students and by Grange Members 


Person Pictured 

Students 

Grange Members 

De- 

partures 

from 

Chance 

Indexes 
of De- 
parture 

Rank 

De- 

partures 

from 

Chance 

Indexes 
of De- 
parture 

Rank 

Premier Herriot . . 

160 

1.20 

B 

34 

1.36 

3 

Labor-Leader Dun- 



■■ 




can 

47 

0.36 


17 

0.71 

6-6-7 

Soviet Envoy Kras- 



B 




sin 

119 

0.84 

Bb 

37 

1.42 

2 

Deputy Comptrol- 







ler McIntosh . . . 

34 

0.30 

8 

17 

0.71 

6-6-7 

Ex-Governor Glynn 

63 

0.48 


HVa 

0.63 

8 

Bootlegger Agel . . 

140 

1,02 


39 

1.50 

1 

M a nu f a c t urer 







Schwab 

78 

0.67 


18% 

0.80 

4 

M a nu f a c t urer 







Heinz 

66 

0.47 

6 

17 

0.71 

6-6-7 

Senator Pepper . . . 

36 

0.27 

9 

11 

0.46 

9 


In an effort to check this assumption, a further step in the 
experiment was taken by securing ratings of the sort obtained by 
Hollingworth. Students who had not hitherto acted as judges were 
used as subjects. However, it is probable that interest in the 
previous experiments had already been aroused outside of the class- 
room among some of the subjects and that a number had an 
impression in consequence that there was a catch in the directions 
given. The same group of grange members as before was employed 
for comparison, all phases of the experiment being carried through 
upon a single occasion. 

In the case of the students, three groups of judges were used. 
Each was requested to grade the nine portraits, first, according to 
intelligence ; second, according to craftiness. The latter was defined 
as that characteristic, the possession of which would lead to the 
taking of an unfair advantage in a business negotiation. The first 
group of judges, 47 in number, were given no statement concerning 
the identity of the men portrayed. The second group, 31 in num- 
ber, were misled by a set of false identifications, conforming so far 
as possible to the major erroneous identification in the earlier part 
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of the experiment; that is, with an incorrect stereotype. These 
false identifications were as follows : Herriot as Bolshevik, Duncan 
as European Premier, Krassin as United States Senator, McIntosh 
as manufacturer, Glynn as financier, Agel as manufacturer, 
Schwab as editor-politician, Heinz as labor leader and Pepper as 
bootlegger. The third group, 39 in number, were shown the por- 
traits accompanied by real identities. 

In the case of the grange members, the group was first asked to 
grade the nine portraits according to intelligence, without any 
identifications being given or suggested. After a lapse of time 
during which identifications were attempted by the members them- 
selves they were asked to fold their papers in such a way that the 
first series of grades would be concealed. The correct list of 
identifications was then placed beside the portraits and they were 
asked once more to re-grade the portraits in intelligence without 
reference to their earlier gradings. The circumstances and the 
time allotted did not permit of gradings upon craftiness, or of 
gradings upon an erroneous set of identifications. Eighteen papers 
on which the grading and re-grading were both carried through 
were received. 


TABLE IV 

PBRCaBNTAGB RATINGS OP NiNE PORTRAITS ON INTELLIGENCE BY STU- 
DENTS AND Grange Members, and on Craftiness by Students, 
Under Certain Variable Conditions Concerning 
^ Identification 


Person Pictured 

Percentage Eatings on 
Intelligence 

Percentage Eatings 
on Craftiness by 
Students 

Students 

Grange 

members 

No 

state- 

ment 

False 

iden- 

tity 

True 

iden- 

tity 

No 

state- 

ment 

True 

iden- 

tity 

No 

state- 

ment 


True 

iden- 

tity 

Herriot 

40.7 

54.0 

62.2 

30.6 

73.0 

63.6 

60.7 

49.4 

Duncan 

33.4 

43.6 

26.6 

35.6 

64.9 

52.1 

68.9 

60.6 

Krassin 

60.8 

78.3 

69.2 

79.0 

34.0 


29.4 

30.4 

McIntosh 

53.0 

46.6 

61.9 

62.8 

64.9 


66.0 

67.4 

Glynn 

66.1 

68.2 

67.6 

41.0 

69.0 

29.3 

39.1 

47.8 

Agel 

31.3 

30.3 

6.4 

27.7 

13.2 

67.6 

66.3 

68.0 

Schwab 

60.2 

62.0 

70.9 

69.6 

72.2 

46.3 

39.1 

41.4 

Heinz 

68.8 

64.0 

68.0 

70.2 

60.0 

64.8 

52.0 

63.0 

Pepper 

36.7 

28.8 

39.2 

46.1 

61.2 

61.7 

61.4 

61.0 

Mean Deviation... 

12.8 

12.0 

17.6 

15.8 

12.6 

10.9 

10.5 

6.8 
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In aggregating the ratings in each case, an arbitrary system of 
weighting was employed, in accordance with which the picture rated 
highest was valued at 8 each time it was placed in this position. 
The second position in the rating was valued at 7, and so on down 
to the last or ninth position, which was valued at 0. The possible 
aggregate rating, therefore, ranged from 0 in the event that a 
certain picture was in each case rated ninth in the series, to a figure 
amounting to the product of eight times the number of ratings 
given — a figure possible of attainment only in the event that a 
given picture was in each case rated first in the series. The aggre- 
gate rating actually received by this method, when related to the 
maximum possible rating as a percentage of the latter, affords a 
basis of comparing the valuation placed upon the various circum- 
stances indicated. 

The changes in percentage ratings on intelligence when the true 
identities were disclosed, as compared with those made without 
statement or suggestion concerning identity, are as follows : 


Students Grange Members 


Herriot + 21.5 + 42.5 

Duncan — 7.8 + 19.4 

Krassin — 0.6 — 45.0 

McIntosh + 8.9 + 2.1 

Gl3mn — 7.6 + 18.0 

Agel —24.9 —14.5 

Schwab 4- 10.7 4* 2.7 

Heinz — 0.8 — 20.2 

Pepper +2.5 +6.1 


In Table IV these percentage ratings only are presented, both for 
the students and for the grange members in the case of intelligence, 
and for the students alone in the case of craftiness. It should be 
noted particularly that three groups of individuals are referred to 
in the case of student rating, while the grange ratings are made in 
both cases by the same individuals. However, the variable condi- 
tions indicated by the column headings ^^no statements'^ and ^4rue 
identity^^ are as near as possible alike in both cases. 

Table IV and the changes in rating under variable conditions 
indicated therein seem to indicate that ratings on intelligence and 
craftiness from photographs are infiuenced by the assumed or 
known identity or social type of the individual portrayed, that is, 
by the stereotype of such a person in the mind of the judge. Dis- 
closure of the true identities of the nine men portrayed led to 
changes of rating in the same directions among both students and 
grange members, except in the case of Duncan, labor leader, and 
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Glynn, ex-Govemor. It seems clear that among these nine indi- 
viduals those whose positions or names in the business or pro- 
fessional world carry prestige, particularly McIntosh, Schwab and 
Pepper, tend to improve their ratings in intelligence and (except 
in the case of McIntosh) decrease them in craftiness as their 
identities become known. The loss of Heinz in intelligence rating 
is only an apparent exception to this, for the mistaken identifica- 
tions in this case were very largely for positions in the series which 
carry prestige. That is, no added impression of high social position 
was given by a disclosure of his identity. On the other hand, the 
declines in intelligence rating for the bootlegger and the bolshevik 
are striking, the former most noticeably among the students and 
the latter among the grange members. 

Comparisons running counter to a priori anticipation include 
that for Krassin, who among the students rates but slightly higher 
in craftiness when known as a bolshevik than when falsely repre- 
sented to be a United States Senator. Nor do the data always 
appear consistent, as when the students rate Duncan higher in 
craftiness . when alleged to be the Premier, while Herriot rates 
lower in the same characteristic when actually identified as the 
real holder of this position. But other variable factors of explana- 
tion may enter here; moreover, it must be remembered that the 
numbers of judges are small. 

Some of the more general conclusions suggested by the preceding 
data may be summarized : 

1. The existence of cfimmon stereotypes concerning the appear- 
ance of various classes of persons (senators, bootleggers, etc.) is 
clearly indicated. These led to numerous errors of judgment. 

2. The stereotypes found among students and grange members 
were similar, but there appeared to be a somewhat greater uni- 
formity (concentration of judgment on the basis of a stereotype) 
among the latter. 

3. Estimates of intelligence and craftiness, presumably based 
upon the features portrayed, are in reality influenced by the sup- 
posed identity of the portrait, i.e., by the stereotype of the supposed 
occupational or social status held in the mind of the examiner. 

The implications suggested are both theoretical and practical. 
The data serve to emphasize the inescapable bias of preconception 
to which everyone is subject. Stereotypes afford a necessary 
economy of effort in the process of catdoging our environment. 
We take note of an actual or alleged association, which may be 
wholly fortuitous, among the attributes of an individual. ]^om 
this we generalize and assume a constancy of the association. The 
appearance of another individual presenting a few of the attributes 
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so associated leads us to believe that we recognize in hirn the other 
attributes as well. 

The process of filling out our actual sense perceptions in this 
manner takes place in our face-to-face estimates of other people, no 
less than in the case of estimates made indirectly from photographs. 
The distorting effect even upon work which is presumed to be 
scientific may be given a further illuminating illustration: In 
his study of the criminal, which followed Lombroso in assuming 
the existence of an anthropological criminal type, Havelock Ellis 
presented a series of sketches of criminals made from life by Dr. 
Vans Clarke, a prison governor. They were alleged to be “by no 
means very exceptional,” representing “at least 10 per cent of the 
criminals examined.” 

The widely known Goring report reduced these sketches to a 
composite portrait, which evidenced features of a highly abnormal 
appearance. Beside this it placed a composite portrait made from 
an equal number of photographs selected at random from the 
official stock of photographs of a prison population. The features 
in the second case show no appearance of abnormality. The report 
comments: “An examination of these contrasted outlines shows 
most strikingly the differences between ^criminal types,^ as registered 
by the mechanical precision of a camera, and as viewed by the 
imagination of an enthusiastic, but uncritical, observer.” In other 
words Dr. darkens sketches were biased in a constant direction — 
the direction of his stereotype of the men before him. 

Similarly one is made skeptical of attempts to derive scientific 
generalizations from biographical data concerning historical per- 
sonages. One enthusiastic writer has referred to biography as “the 
one ripe and ready field for the study of physiognomy.” “A 
tabulation of the faces and figures of eminent personages should 
long ago have suggested itself as desirable, if not indispensable.” 

It is to be supposed that even contemporary biographers are 
fully as subject to stereotypes concerning their heroes as was Dr. 
Clarke with reference to the prisoners under his charge. 

When individuals are in face-to-face contact there is usually an 
opportunity for the more erroneous stereotypes possessed by either 
concerning the other to be corrected in the process of becoming 
acquainted. First impressions are modified by conversation and 
other expressions of personality. WTien personality is judged by 
photographs, or by first uncorrected impressions of appearance, on 
the other hand, it is inevitable that striking errors will be made. 
It seems evident that a method of arriving at judgments concerning 
the character *of fellow men or women, sufficiently realistic to serve 
as a basis for an employment policy, for example, cannot lean 
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heavily upon photographs. The discovery and complete elimina- 
tion of stereotypes is not wholly possible, but its approximation 
can probably be attained only as the result of face-to-face inter- 
stimulation and response. 


0. Graphology 

8. The Claims of Oraphology Investigated 

0. L. Hull and R. B. Montgomery, '*An Experimental Investigation of 
Certain Alleged Relations Between Character and Handwriting,” 
Psychological Review, 26:66-68, 73 (1919) 

The present experiment seeks to test the truth of certain 
graphological theories, i.e., certain correlations alleged to exist 
between specific traits of handwriting and traits of the writer^s 
character. Obviously the reasons given by graphologists for their 
findings may be either more or less accurate than the findings them- 
selves. The traits of character investigated were chosen as being 
at once associated with traits of handwriting which were susceptible 
of objective measurement and being among the less improbable of 
the relations alleged. They are shown in the following table to- 
gether with the trait of writing most commonly supposed to 
indicate each: 


TABLE I 

Traits of Character and Handvtbiting 


Ambition lihes of writing sloping upward 

Pride lines of writing sloping upward 

Bashfulness writing traced with fine lines 

Force (a) heavy lines, (h) heavy bars on the i’s 

Perseverance long bars on the ^’s 

Reserve closed a’s and o’s 


The subjects were 17 students of the University of Wisconsin, 
all members of the same medical fraternity. Each man was first 
asked to write, in his ordinary manner, a paragraph from a popular 
magazine. The writing was done in each subject's own room, at 
his regular desk and with his own pen. . . . The material written 
is as follows, the parentheses indicating particular m^s, n^s and f s 
which were measured : 

It see(m)ed to be a big (t)own; he wo(n)dered just why, in all 
his days, he had never made more (t)han four or five (t)rips to Brook- 
lyn, but he did not wo(n)der for lo(n)g. His heavy (t)hought8 
dragged back to his own plight a(n)d the call just ahead of him. 
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Ciis(t)om a(n)d frie(ii)dship co(in)bined would deprive him even of 
the fee he was about to earn. Not so much as the wre(t)ched car-fare 
he was spe(n)di(n)g would be his reward for a(tt)e(n)di(n)g the suf- 
feri(n)g me(m)ber of the Ca(tt)erson fa(m)ily. In the ma(tt)er of 
plain mo(n)ey profit, Brooklyn so far measured up to the Hallas 
8(t)a(n)dard in every respect. 

When the writing was finished the subject was given a set of 
sixteen small cards, each card bearing the name of one of the other 
subjects. The card bearing the subjects own name was left out. 
He was directed to arrange the cards in the order of the amount 
of ambition possessed by the person indicated on each. . . . The 
rank thus given each subject was recorded on a special blank by 
the experimenter, after which he shuffled the cards with care. This 
process was repeated with each of the traits of character listed in 
Table I and with each of the subjects. . . . 

From the 17 rankings thus obtained, the average position of each 
subject in each trait was found. The subjects were then re-ranked 
in each trait according to the size of these averages, the smallest 
(i.e., highest) average rank in a given trait being 1, the next 
smallest being 2, and so on. . . . 

It was next necessary to secure corresponding rankings with 
respect to the various traits of handwriting supposed to be correlated 
with the respective traits of character. This was done by measuring 
the various traits of handwriting involved and then ranking the 
subjects on the basis of these measures. . . . 

A brief summary of the correlations obtained is presented in 


TABLE II 

Correlations of Character with Handwriting 

Ambition with upward sloping lines — .20 

Pride with upward sloping lines — .07 

Bashfulness with fineness of line — .45 

Bashfulness with lateral narrowness of w^s and Ws + .38 

Force with heavy handwriting — .17 

Force with heavy bars on fs .06 

Force with heavy bars on t% varying size of handwriting 

compensated for + .27 

Perseverance with length of bars on #^s 00 

Perseverance with length of bars on t^s, varying size of 

writing compensated for + .16 

Reserve with closed a^s and o's .92 


There appear in this table fully as many negative correlations as 
positive. The average of the entire ten is —.016, or practically 
zero. And since the above are a fair sample of graphologists^ claims 
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as to the relation between handwriting and character, the figure 
may be taken with some assurance as typical of the whole. 

As an interesting check upon the technique employed, an equal 
number of correlations were computed from pure empirical chance. 
Symmetrical lotto blocks numbered from 1 to 17 were shaken 
thoroughly in an improvised dice box, thrown upon a table and 
arranged in a row by mechanical methods. The numbers of the 
blocks were recorded in the order thus appearing just as if repre- 
senting the ranks of the subjects in a trait of character. The 
blocks were then shaken for about a minute, arranged in a row as 
before and the number recorded, this time as if ranks of subjects 
in a trait of handwriting. Then the correlation between the two 
orders was computed by Spearman^s formula exactly as in the 
regular experiment. The following successive correlations were 
obtained by this means: +.22, —.23, '+'.^7, +.10, —.17, —.07, 
+.19, —.26, +'.47, —.15. The large positive correlation of +.47 
which it is possible to obtain by this means should be compared 
with the correlations of +.38 and — .45 in Table II. The average 
of the group as a whole is +.017, which may be compared with a 
similar average derived from Table II. 

D, Phrenology 

9. Present Day Role of Phrenology 

By courtesy of Philadelphia Public Ledger ^ November, 1929. (Copyright, 
1929, by Philadelphia Public Ledger) 

Phrenology backed by cold facts has played its part in sending 
Clifford Thompson to the death chair at Milledgeville, Ga. 

On the other hand, this same science, which seeks to read char- 
acter in the shape of the skull, was considered before a stay of 
sentence was granted to Thompson's pretty wife, Eula, as she stood 
upon the threshold of the death chamber. 

Months ago, both Thompson and his wife and a Negro named 
Jim Hugh Moss were convicted of the murder of Coleman Osborne, 
of Chatsworth, Ga., and were sentenced to be electrocuted. Appeals 
for a new trial delayed the execution of the sentence, but an adverse 
decision by the higher courts of the State finally put an end to such 
hopes, and a plea for clemency was made to Governor L. G. Hard- 
man. Phrenology and a new theory concerning fingerprints then 
entered in the case. . . . 

Together with the Prison Commission's recommendation. Gov- 
ernor Hardman also considered pictures and fingerprints of Eula 
Thompson furnished at his request by the identification bureau 
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of the Atlanta Police Department. Cold facts, including certain 
new evidence in the case, plus the commission's findings, were the 
matters to which the Governor attached chief importance. But 
after weighing such legal considerations, he turned to a study of 
Eula Thompson's character and intelligence as revealed through the 
shape of her skull and the markings on her finger tips — those 
identifying lines which are never the same in any two people born 
on earth. His decision was that the pretty mountain girl should 
not pay with her life for the crime committed a year ago at the 
little store near Chatsworth, Ga. . . . 

^After the technicalities connected with law in the most aggra- 
vated cases of crime have been threshed out by all the courts,’^ 
explained Governor Hardman, ^^the next feature that stands out is 
the mentality of the individual. The law provides that he shall 
be of a sound memory, a disposing mind, and capable of discerning 
between right and wrong and its effect. 

^^Since there is no positive proof or examination that determines 
the mentality, it becomes a question of opinion between experts. 
These opinions are more or less influenced, unconsciously, by condi- 
tions and relations that may exist between the experts, the court 
and the criminal. Then it must be apparent that in order that 
exact justice may be done by the courts, as relates to the criminal 
and the crime, we must have some definite way of measuring men- 
tality. At the present time it is a matter of judgment rather than 
of positive facts or knowledge.^^ 

Having reached this conclusion. Governor Hardman decided that 
the answer to his problem must lie in physical aspects of the 
criminal himself, and to his knowledge of phrenology and 
physiognomy he added the study of fingerprints. 

^^The fingerprint is so individual,^^ he continued, ^^that no two 
alike have ever been discovered. Hence, it seems reasonable to 
suppose that some dominant characteristic of the individual must 
be responsible for this fact. 

^^The shape of a man^s head, his features, his handwriting and 
his voice are also guides to his mentality and his moral quality, 
continued Governor Hardman. ^Tn my practice of medicine I 
found that my knowledge of phrenology and physiognomy helped 
me to size up a patient and in that way to arrive at a more definite 
diagnosis of his illness. Later on, in business life, my habit of 
studying faces was a valuable aid to me in gauging the men with 
whom I dealt, both employees and executives. In selling cotton I 
talked a great deal over the telephone, and when a man called me 
up I made it a practice to listen almost as carefully to the tone 
of his voice as to what he said. The volume, the pitch and the 
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quickness with which he spoke always gave me a good picture of 
him, his t 3 rpe and his views/^ 

Among the condemned prisoners whom Governor Hardman has 
visited and studied in jail was Harold Hammond, later executed 
for murder when the Governor refused to interfere in the case. 
Hammond^s voice was one thing about the prisoner which impressed 
Governor Hardman. 

^Tt was the peculiarity of the prisoner’s voice which enabled 
witnesses to identify him,” said the Governor, ^^and it was the 
quality of the voice which first struck me as a sign of weak moral 
fiber. I found that Hammond’s skull measured twenty-two inches 
in circumference, and that the back and base of his neck indicated 
destructibility and lack of caution.” 

After stressing the fact that the findings of the Prison Com- 
mission and all legal aspects of a case meet with paramount con- 
sideration from him, Governor Hardman concluded by saying: 

^^hen experts are called into court to testify, they sometimes 
tell you that the criminal has the mind of a 12-year-old boy. I 
have been interested in knowing how they reached this conclusion, 
and I have been impressed with the fact that experts often disagree. 
It comes down finally to a matter of one man’s judgment. If we 
can find some definite clue through the individual himself by which 
his character and mentality may be measured, then we will have 
gone a long way toward establishing a real standard of justice.” 

10. Assumptions and Errors of Phrenology 

H. L. Hollinqwoeth, Vocational Psychology and Character Analysis, 

29-34 (Appleton, 1929) 

Underlying all of the various phrenological systems were four 
common assumptions which, briefly stated, were : 

I. That such cerebral localization as exists is of fundamental 
and specific traits of character or types of ability, such as secretive- 
ness, circumspection, love of babies, generosity, veneration, con- 
structiveness. 

2. That the more developed any one of these given traits is, the 
larger will be the supposed area of the brain which contains its 
supposed organ. 

3. That since the skull fits fairly closely to the brain surface, 
the relative development of a given portion of the brain will be 
indicated by the relative prominence or size of the different parts 
of the cranium, so that the degree of possession of the trait may be 
judged from an examination of the exterior of the skull. 

4. That the occasional casual observation of coincidence between 
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particularly marked mental qualities and particular cranial char- 
acteristics is a sufficient basis for inferring universal and necessary 
connection between these two features. 

Each of these assumptions involves obvious error and misappre- 
henaion in the light of what is now known concerning the nature 
of the human mind and the structure and functions of the brain. 
In order that these fallacies may be clearly disclosed the four main 
assumptions will be examined independently in the order in which 
we have here presented them. 

1. In the first place the only sort of localization of functions 
that has been authentically established is the projection, upon the 
brain structure, of the other parts of the organism, and the localiza- 
tion of sensori-motor centers which function in the connection of 
these various organs. Thus it is known that each of the principal 
groups of muscles of the body has its so-called center in the brain. 
Prom this part of the brain to the muscles concerned run bundles 
of motor-nerve fibers, so that activity in that particular part of the 
brain may result in the conduction of nervous impulses to these 
muscles, and in their consequent contraction. Thus the hand, the 
foot, the eyes, the speech organs, may be said to be functionally 
represented, and in this sense localized, in particular regions of the 
brain. The same thing is true of the sense-organs, as the eye and 
ear. Each incoming sensory nerve tract runs to or through some 
portion of the brain. Injury to this part of the brain results in 
functional incapacity of the corresponding sense-organ. The cortex, 
or outer surface of the brain, may thus be conceived as a sort of 
terminal station for nerves from other portions of the organism, a 
sort of projection center which enables them all to take part in a 
functional unity of action. The functions which can be said in 
this sense to be localized in the brain are such sensory-motor 
capacities as the ability to raise the right arm, the ability to balance 
the body when standing erect with eyes closed, the ability to see, 
the ability to move the eyeball, the ability to feel pain in a certain 
area of the skin, the ability to articulate words, to understand 
spoken or written language, to call up a visual memory of a 
particular thing previously seen, and the like. 

The integrity of various parts of the brain is essential to the 
proper coordination of all the sensibilities and responses of the 
individual. Traits of character and types of ability, however, 
depend on the characteristic modes of reaction of the organism as 
a whole to the factors of its environment. Thus generosity as a 
human trait does not depend on the massiveness of any set of 
muscles, nor on the keenness of any sense-organ, but upon the 
characteristic type of reaction and motivation which the individual 
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as a whole displays. Jealousy, love of children, destructiveness 
are characteristic modes of behavior of the whole organism, and 
depend upon reactions which the given situation evokes, and not 
upon some special organ. 

2. As to the supposed correspondence between size and functional 
capacity, no evidence has been presented which demonstrates that 
even the strength of a muscle or the keenness of a sense-organ 
depends in any way on the absolute size of the brain-area concerned 
with it. Nor has evidence been presented to prove the existence, 
within any given species, of correlation between volume, shape, or 
weight of the brain-tissues and even the more general traits of 
character or ability. In the absence of such evidence we are led 
to believe that functional capacity depends on complexity of struc- 
ture, chemical, molecular, and functional, rather than on the factors 
of mass or shape. But even the nature of these correlations is as 
yet largely unknown. The persistence of the faith in the sig- 
ijiificance of mass and shape probably rests in part on the apparent 
existence of such correlation when different species are roughly 
compared with one another. Thus, among the higher vertebrates 
there seems to be a relation between what we may call the general 
intelligence of the species and the erect carriage of the body. From 
the quadrupeds, with their horizontal position, through the apes, 
with their semiperpendicular mode of life, to the human being, 
with his erect carriage, there is also a progression in prominence 
of the forehead, opposition of thumb and finger, relatively greater 
development of the cerebral mass, and also in mental capacity. 
The intelligent human being walks in a more erect posture than 
does the stupid ape. But no one has ventured to assert that a 
relation exists between erectness of carriage and mental ability 
when human beings are compared with one another, or when apes 
are compared with one another. Similarly in the case of the phys- 
ical features of the brain, the crude relationships which exist 
empirically, as between different species, seem to be quite slight in 
significance when compared with the differences in chemical, molec- 
ular and functional complexity which are found among members 
of the same species. Atttempts to discover correlations between 
mental and moral characteristics and various brain constants we 
may expect to continue for a long time. What discoveries may be 
in store for us we do not know. But the important point in the 
present connection is that, for the purposes of vocational psy- 
chology, the practices of phrenology are based on evidence no more 
relevant to its pretensions than were the ^^proofs^^ pointed to by 
palmistry, horoscopy, and prenatal magic. Through cranial meas- 
urements alone it is impossible to determine with certainty the 
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race, age, or sex of an individual, or even, indeed, whether he was a 
prehistoric savage, an idiot, or a gorilla. 

3. As for the third assumption of phrenology, namely, that brain 
development is reflected in the cranial size or protuberances, it 
should be sufidcient to point out that even if this were so it would 
be meaningless for our purpose, since we are compelled to abandon 
the belief in a relation between mass of tissue and even the simplest 
sensory or motor capacity. But such further disproof as may be 
required is readily furnished by an actual attempt to remove from 
their cranial boxes the brains of various animals, and by noting that 
the shape and thickness of the bones give little indication as to 
whether brain tissue, cerebrospinal fluid, or supporting tissues are 
to be found underneath a given protuberance or depression. 

4. The fourth assumption of phrenology, that sparse and casual 
observation of striking cases is sufficient ground for generalization, we 
should be able to dismiss at once as utterly inadequate and mis- 
calculated. It is impossible to find consistent recorded instances 
in which groups of individuals, selected at random, with definitely 
determined and measured mental or moral characteristics, have 
been shown to confirm, by their cranial geography, even the most 
elementary doctrines of that phrenology which still offers to diag- 
nose the individuals psychic constitution and to recommend to his 
future consideration the vocation of engineering, publishing, or 
preaching, as the case may be. Practicing phrenologists have re- 
peatedly been invited to submit one bit of objective evidence for 
their pretensions, or to submit themselves to tests under con- 
trolled conditions. The invitations are refused, and the inquirer 
is referred instead to the dogma of some foreign and deceased 
authority. Such investigations as have been recorded have re- 
sulted in negative conclusions, or in contradictory data, or in co- 
efficients with such high probable errors as to make the figures 
unreliable. 


11. Influence of Preperception 

H. E. Bubtt, Principles of Employment Psychology, 26 (Houghton 

Mifflin, 1926) 

Another principle which is involved in the development of popu- 
lar physiognomic notions is that we tend to see what we expect 
to see. If our attention is set for some particular aspect of an 
object, it is that part which we see first or which impresses us 
most vividly. In a familiar laboratory experiment in which a 
pointer swings along a scale and a bell rings at some particular 
point, if an observer is attending to or thinking about the bell he 
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will judge that it sounds at an earlier position of the pointer than 
he will otherwise. Attending to the bell facilitates its entrance 
into consciousness. Or, again, if one attends to the trombone in 
an orchestra he can hear it stand out from the other instruments. 
A motor mechanic will detect a main bearing knock that the lay- 
man would overlook because the mechanic takes an attitude of 
expectation. This principle then operates to substantiate our be- 
liefs in physiognomy. If a person shakes hands weakly we expect 
that he is going to show some vacillation, and while he perhaps 
manifests that trait no more than do other persons with whom we 
come in contact we are all "set^^ for it in his case and notice in- 
stances which would otherwise escape us. Or, if we observe some 
one with large ears and have been taught that these denote parsi- 
moniousness, we watch for instances which might be construed as 
manifesting that trait and magnify them, although our friends with 
small ears may be acting in a similar manner. But once we 
observe these expected traits they serve further to confirm our 
generalization, as another case ^Vhich proves it.” 

18. Testing the False Assumptions 

G. U. Clebton and F. B. Knight, “Validity of Character Judgments Based 
on External Criteria,” Journal of Applied Psychology, 8:215-216 (1924) 

Industry, fully aware of the advantage of an accurate and de- 
pendable means of estimating men and women, gives ear to any 
method of judging chatacter which is at all plausible and which 
is earnestly presented. At the present time many character 
analysts, consultants and experts are presenting both plausibly and 
earnestly methods of judging character based on physical criteria, 
such as head measurements. Respectable psychology almost with- 
out exception repudiates such methods and its foundations on 
physiological and neurological grounds. . . . But business uses 
phrenological methods of character judgment rather freely and 
with some satisfaction. Science and psychology for their own pur- 
poses need only theoretical refutation. Business evidently is not 
sufl5ciently impressed with theory. Perhaps statistical refutation 
will help in this connection and round out even the academic treat- 
ment of phrenology. This study furnishes such statistical refuta- 
tion. 

Method of the Present Study. — First: Systems of character judg- 
ment by external signs were searched to find definite physical traits 
varying amounts of which are claimed to indicate varying amounts 
of some character trait. Measurements of such physical traits were 
made. 
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Second: Groups of individuals were judged casually for specific 
character traits. There is a possibility that character may be 
judged by external signs and then the wrong signs reported. That 
is, by intuition true judgments may be made but the judges are 
unaware of how judgments are made ; and so very naturally report 
some method. 

Third : Close associates who knew the characters of the members 
of each group carefully rated the members of each group to estab- 
lish the facts relative to the varying amounts of certain traits 
possessed by members of each group. 

Fourth : The three measurements were correlated. 

General Conclusions . — For the busy reader the following con- 
tains the meat of this statistical refutation of character judgments 
by external criteria. The average of 201 correlations between vari- 
ations in physical traits purported to reveal variation in character 
traits and our criteria was 0.000 with the correlations varying 
from 0.000 as chance would account for. 

Statistically: In a normal distribution 60 per cent of the cases 
come within 1 P.E. ; 51.24 per cent of the correlations between 
physical traits and character traits came within 1 P.E. In a 
normal distribution 82.26 per cent of the cases fall within 2 P.E. 
Of the 201 correlations reported here 83.08 per cent of them came 
within 2 P.E. In a normal distribution 95.70 per cent of the 
cases come within 3 P.E. In this study 98.01 per cent of the 
correlations came within 3 P.E. In a normal distribution 99.30 
per cent of the cases fall within 4 P.E. 100 per cent of the corre- 
lations in this study fell within 4 P.E. Statistically, then, the 
correlation between variations in physical traits and character 
traits is 0.000 (within the reliability of our data). 


E. Lower Depths of the Psychological Underworld 

13. Vocational Guidance h la Palmistry 
EIathabine St. Hill, The Book of the Hand, 259-260 (Putnam, 1928) 

The peculiarity of the hands of a good physician is a certain 
cushioned elasticity of the palm, soft yet very firm, wide with long 
fingers, a turned back thumb, high Luna and Mercury Mounts. 
The line of Head ought to be long and sloping, and the third finger 
dominant. For a surgeon, the fingers should be square and cush- 
ioned at the tips, and the hand larger and more supple. The lower 
Mount of Mars is always well developed in a good doctor^s hands, 
though Mars is not a medical temperament as a rule, the Sun and 
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Jupiter being the most common. Too much Mercury makes a 
facetious doctor, and too much Mars a rough one. 

There are many kinds of lawyers, and many shapes of hands 
belonging to them, but, as a rule, their chief feature is the long 
straight fourth finger, and a wide-stretching supple hand. A good 
Head line is, of course, necessary for success, and in barristers it 
should slope on to a good Luna, and the first phalanx of Mercury 
should be long, which will give the power of speech. 

This is not so necessary in solicitors. Nearly all clever lawyers 
have a forked Head line, so that they can dissemble, and act a part 
skillfully; a high Mount of Mercury added will give them wit, 
and a quick gift of repartee. For the rest the hands may be any 
size, detail may be useful, or the talent for a quick jump to con- 
clusions; they may be any type, though they are not very often 
spatulate. 

The hand of a good Judge is very long, to give him patience, 
and has a dominant first finger for rule, and he has always a 
remarkable line of Head. 


14. Mind Reading 

Advertisement selection from a popular magazine. 

I CHALLENGE you that I will teach you, by mail, in one lesson, 
the simplest, shortest method, all for $1.00. Not telepathy. You 
can read one^s mind to a dot, by only looking in the eyes of partner, 
chum, sweetheart, etc.^ Praised by New York, Boston, Montreal 
Police chiefs; colleges, Thurston, Blackstone, etc. If fake, let them 
arrest me. 


F. Scientific Interpretation 

16. The Prevalence of Pseudo-Science 

A. W. Kobnhauseb and A. W. Jackson, "A Note on the Extent to Which 
Systems of Character Analysis are Used in the Business World, 
Journal of Applied Psychology, 6:302 (1922) 

Workers in the field of applied psychology are frequently called 
upon to express opinions of so-called character analysis systems. 
In fact, these systems (especially that of Katharine Blackford) are 
so widely referred to that a person in contact with managers of 
sales and personnel is likely to overestimate the extent to which 
the systems are used. Psychologists not in close touch with busi- 
ness, on the other hand, are even more likely grossly to under- 
estimate the part these pseudo-scientific methods play in the busi- 
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ness world. No data, so far as we are aware, are available as a 
basis for estimating the actual extent of the use of character 
analysis. 

A limited questionnaire study was undertaken in order to gain 
some answer to this question. Two hundred questionnaires were 
mailed, one hundred to employment managers of industrial plants 
employing over three hundred workers, and one hundred to insur- 
ance agency managers. The companies to which the questionnaire 
was sent were selected at random within these groups. All were in 
the city of Chicago. The principal questions on the blank were: 
^^Do you make use of a system of character analysis in sizing up 
men?^^ and ^^What is the name of the system used?^^ . . . Other 
questions sought to obtain the individuals opinion of these sys- 
tems. The position, age, and schooling of the men reporting were 
also secured. 

Sixty-five replies were received, twenty-two from insurance com- 
panies and forty-three from the industrial plants. Six of the re- 
plies reported the use of some system of character analysis. Four 
of these were from employment managers and two were from 
agency managers in insurance companies. Three of the six used 
the Blackford system; two used a combination of Blackford’s sys- 
tem with some other system; one did not specify the system used. 
Five of the six men reporting the use of character analysis systems 
are university graduates and the sixth is a high-school graduate. 

Six in two hundred is probably a closer estimate of the use of 
character analysis systems within the groups investigated than is 
six in sixty-five, since persons using such methods would be much 
more likely to reply than would those acquainted with the systems 
mentioned in the questionnaire. 

16. Reading Character 

Knight Dunulp, "Reading of Character from External Signs,” Scientifio 
Monthly, 15:162-164 (1922) 

We may freely admit that certain persons, working in entire 
independence of any system, may be able to make some good 
guesses. Many of us think that we can make good guesses. Our 
guesses are probably very much less accurate than we suppose, yet 
they may have some validity. In many cases we have to entrust 
important matters to individuals as to whose honesty or intelli- 
gence we have no evidence except from our guesses based on brief 
observation of the visible appearance of the individual. There is 
no reason to suppose that professional character analysts should 
not be able to make as good guesses as anyone else, provided these 
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experts have the requisite native capacity, and provided that . . . 
they ignore their systems and use common sense. 

It is actually a fact that we do make correct judgments about 
the transient mental processes of other persons without being able 
to identify the facts on which these judgments are based. If you 
are talking to someone, and you say something which offends or 
grieves or pleases him, you may recognize that fact at once, al- 
though it may be impossible for you to designate the exact change 
in his face or voice or posture which is the basis of your idea. You 
may even make similar judgments when carrying on a conversation 
over the telephone, in which case changes in the timbre and inflec- 
tions of the voice alone could give you the clue. You know from 
the other personas voice that he is offended or pleased, although you 
may not be able to identify the exact change in his voice which is 
the important factor. When you have the visual clues from the 
other personas face, as well as the clues from the voice, your judg- 
ments are more definite and more secure. 

This whole matter is but a special case of the more general phe- 
nomenon of perception and judgment by sign. It is a fact that 
in much of our perception we perceive meanings without perceiving 
the signs on which the perception is based. In some cases, the 
signs could be perceived, if attention were drawn to them ; in other 
cases, the signs cannot be discriminated even under the best condi- 
tions. I shall not go into this topic in an extended way, both 
because it is familiar^to psychologists, and because it cannot be 
briefly expounded to those without psychological training. I men- 
tion it only to show that on this point of character readings we 
are not dealing with a unique phenomenon, but with a particular 
manifestation of a general principle which runs broadly through 
our mental life. 

As another illustration of the general principle, I may refer to 
certain cases of supposed ^^thought-reading^^ which are really cases 
of sign-reading. Many amateurs succeed in catching ideas from 
other persons, where there is physical relation of such sort that 
movements of the second person may actually stimulate receptors 
of the first person, either tactually, visually or acoustically. But 
these amateurs never succeed if they watch for the signs. They 
succeed only when they ignore the signs and attend to the mean- 
ings. In fact, if amateurs who succeed brilliantly in muscle reading 
tests become convinced that their performance really is muscle 
reading and nothing more occult, they can usually do the trick no 
longer, and this is precisely what we might expect. Similarly, if, 
instead of watching to see whether the person you are talking to is 
pleased or not, you watch for the facial changes which indicate 
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pleasure, you will not catch his emotional changes unless the symp- 
toms are extremely gross. The conditions here are not greatly 
different from those obtaining in the visual perception of depth, 
where, if you attend to the signs, convergence, accommodation, bin- 
ocular disparity, and so on, you will lose the depth-effect which 
those signs would give if they were not attended to. 

The important question, therefore, is : What are the signs which 
tell us something about the mental characteristics of other persons? 
In the case of fleeting, ideational and emotional changes, these 
signs are obviously not anatomical ; and in the case of fundamental 
tendencies of mental and moral sorts, we have already shown that 
there are no known anatomical signs. We are, therefore, forced to 
the conclusion that in the one case as in the other, the signs are 
physiological. Changes in the complicated muscular system of the 
face do occur along with ideas, especially if these ideas are emo- 
tionally toned. Changes in the complex musculature of the vocal 
organs and changes in the arm, leg and trunk muscles also occur. 
There are, in other words, changes in voice, in features, in posture 
and in other bodily postures and movements which are perfectly 
competent to serve as indexes of ideational and emotional changes. 
Unfortunately, we have not yet succeeded in analyzing more than 
the most gross of these signs. 

Fundamental tendencies in ideational and emotional reaction 
give rise to habitual modes of expression of the various sorts. 
Habitual modes of expression, moreover, leave their traces, espe- 
cially in the face, even when the actual expression is not occurring. 
There would seem to be, therefore, a complex system of signs, not 
only of fleeting mental changes, but signs also of character traits, 
provided we can make use of them. 

Signs of this sort are effective, prior to analysis. Habits of 
perception and of judgment are built up on signs, without necessi- 
tating any analysis or identification of such signs. Moreover, the 
development of the capacity to catch meanings in this way, if it be 
possible, depends upon native capacity as well as upon practice. 
We should, therefore, expect to find exactly what we do find, 
namely, that there is great individual variation in this apparent 
skill, and that in the absence of a really comprehensive and accu- 
rate analysis of signs, the attempt to attend to signs is a disturbing 
factor. 

Character analysts, if successful under real test conditions, ob- 
viously make their guesses just as you or I do. ^^The systems” can 
be nothing but obstacles, since they have no real bearing on the 
problem. But, after having made a guess, the analyst can readily 
find in his system details which back up his guess, provided the 
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system is elastic, depending upon sign patterns rather than upon 
hard and fast single signs. We need not assume that successful 
character analysts, if there are such, go through this sophistical 
process deliberately. The tendency to construe evidence to suit 
one^s theory, and to recognize the data which may thus be con- 
strued, overlooking conflicting data, is too well known and too 
widespread to need demonstration. One of the important reasons 
why scientiflc procedure and scientiflc methods are necessary is that 
such procedure and methods are indispensable helps to the avoid- 
ance of arbitrary inferences, and even with the best of scientific 
aids the tendency will sometimes operate. 

QUESTIONS 

1. Report specific instances of belief and practices in magic or clair- 
voyance with which you are personally acquainted. 

2. Why have so many people believed in physiognomy, phrenology, 
and fortune telling? 

3. What facts are revealed in the study by Paterson and Ludgate on 
blond and brunette traits? What is found to be the only appreci- 
able differences between blonds and brunettes? In what other 
traits might there be a difference? 

4. Report instances of judgments in which one or more of the fal- 
lacies or ill-founded sources of belief in physiognomy appear. 

6. Why is scientific procedure so necessary in evaluating methods of 
character analysis? 

6. What is a stereotyped judgment of an individual? Describe an 
example. What does Rice’s study of stereotypes indicate regarding 
the value of photographs in vocational selection? 

7. What mental and social traits are revealed by size of physical 
features of the face? How reliable are these criteria? • 

8. Collect a half-dozen psychological ‘‘gold-bricks” from current 
popular magazines. Have you any suggestions as to why people 
are so susceptible to these appeals? 

9. What is the relation between a prejudice and stereotype? 

10. What is the mathematical technique required for the testing of 
uncritical assumptions about mind-body relations? 

11. Point out fallacies of reasoning present in the Westerberg article. 
Why was the author unable to detect them himself? 



CHAPTER IV 

TECHNIQUE OF PERSONNEL SELECTION 

In the preceding chapter our major concern was the demolish- 
ing of what we may categorically label wrong methods of inter- 
preting human behavior. The detailed process of construction 
can now begin unhampered by ancient puerilities. Personnel 
administration or personnel management is a relatively new 
profession which draws most of its scientific substance from the 
different divisions of psychology. Of course it includes much 
more than just that ; a well trained personnel manager will also 
have more than amateur status in economics, sociology, and in- 
dustrial hygiene. He is essentially a specialist in the human rela- 
tions of factory, store, or office. 

Too often company officials have assigned a minor role to 
the personnel department, viewing it as an adjunct to the em- 
ployment department or even identical with it. However justi- 
fied this may be historically, it betokens a narrow conception of 
personal functions, which legitimately cover a much broader 
range in educating the employees, maintaining morale, adjust- 
ing disputes, promoting or transferring workers, etc. Many 
progressive plants assign to the personnel division the so-called 
^Velfare’’ activities. These enterprises have been too often 
misinterpreted and sadly abused; rightly employed, they serve 
greatly to enrich the quality of human living in the unnatural 
environment of factory walls. 

The authors represented in this section developed the tech- 
niques of scientific employment in very much the order in which 
they would be demanded in a life situation. The heart of the 
matter consists in obtaining valid and reliable measures of 
occupational fitness. Since these terms are so vital to sound 
scientific procedure, it will be profitable to pause and consider 
their meaning. 

If a measure possesses validity, it actually does measure that 
which it purports to measure. A thermometer is a valid meas- 
ure of temperature because it checks with facts known inde- 
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pendently. On the other hand, a photograph is in general a 
poor measure of an applicants suitability, because it does not 
reveal essential qualities. 

If a measure has high reliabilityj it consistently tells the 
same story about the thing measured. A balance scale is re- 
liable if the weight of a given substance obtained by one chemist 
checks (within very narrow limits of error) with the weight 
reported by another chemist. Contrast this with the unreli- 
ability of the ordinary sales interview. In one experiment, a 
dozen sales managers rated fifty applicants for a real job; the 
amount of agreement among them was remarkably small. The 
man whom one manager placed first was actually placed last 
by another ! 

A. Basic Principles for Selection and Placement 

* 1. The Biological Concept of Man in His Work 

W. D. Scott, R. C. Clothier and S. B. Mathewson, Personnel Manage^ 
menty rev. ed., 8, 9, 18 (McGraw-Hill, 1931) 

Conception of Individual Differences , — This new doctrine went 
on to say that men cannot with justice and profit be regarded as 
all alike or handled all alike. It pronounced that men differ one 
from another as far as their mental qualities are concerned far 
more than they differ pl^sically. No one had ever advocated cloth- 
ing all the men of the country in shoes and clothes of the same 
size and shape and the fact began to dawn upon us that it was 
equally absurd to attempt to endow them with the same mental 
habiliments. It was recognized that one man may have unusual 
aptitude along certain lines and that another may lack it entirely; 
obviously it was out of order to attempt to cram them into the 
same job. It became apparent that one had the ability to learn in 
a degree entirely lacking in the other, that to try to develop them 
equally in the same way was similarly impracticable. It made itself 
clear that one man had distinct ambitions along one line, another 
along another, and that any stereotyped incentive would stimulate 
them unequally. The difference between men temperamentally 
forced itself upon the attention of these forward-looking employers 
and they saw that while one method of control, or discipline, would 
be effective with respect to one, another method would be required 
with respect to another. 

Following the recognition that people differ from one another 
came the idea that the same person differs in various situations. 
The following facts concerning individual differences should be 
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kept clearly in mind throughout the study of Personnel Man- 
agement : 

First, one individual differs from another in those personal apti- 
tudes, those special abilities with which he is equipped and which 
he is able to contribute to the work of his company in exchange for 
his salary. 

Second, individuals differ in interest and motive and respond 
best to varying stimuli. 

Third, the same individual changes from day to day and from 
year to year in ability (both in degree and kind) and in interest. 

Fourth, different kinds of work require different kinds of per- 
sonal ability in the persons who are to perform them. 

Fifth, granting equal ability, different kinds of work are done 
best by persons who, temperamentally, are particularly interested 
in them. 

Sixth, the work in each position in a company changes as time 
goes on ; duties are added and taken away. Sometimes the change 
is negligible, sometimes it is great. In the measure in which it 
takes place, a similar change is apt to take place in the abilities 
and interests the work requires of the worker. 

Seventh, environment — working conditions, supervision, rela- 
tions with the employer and with fellow-employees, opportunity, 
and so forth — exercises a tremendous influence on personal effi- 
ciency and consequently on group production. 

From this it is apparent that Personnel Management is not 
merely a problem of discovering the right man for the right place, 
the somewhat obsolete conception of square pegs for square holes, 
for the worker and his work will vary from time to time; conse- 
quently, the ability and interest of the worker will change and 
develop. Industry cannot merely bring two rigid inelastic units 
together which are so shaped that they will fit, for the worker and 
his job cannot be separated into units. Both are plastic and 
changing in themselves, the job exercising an influence on the 
worker and likewise the worker influencing the job. 

Concept of the Worker-in-His-Work Unit . — We have said that the 
worker influences his job and the job likewise exercises an influence 
on the worker ; we have also given seven essential facts of individual 
differences ; we can now proceed to the conception and the elements 
of the worker-in-his-work unit as an entity by itself. 

When a foreman is promoted and made superintendent, he is not 
the same when superintendent as he was when he was a foreman. 
He reacts differently to his new job and the job has a different 
effect on him; the old worker-in-his-work unit is destroyed and a 
new unit is created. 



96 READINGS IN INDUSTRIAL PSYCHOLOGY 


The task of management is to make every worker-in-his-work 
unit as effective as possible. To achieve this three different angles, 
or elements, of the worker-in-his-work unit must be given due -con- 
sideration. Briefly they are as follows: first. Capacities, referring 
to those. attainments, inherited or acquired, that a worker has, is 
capable of, and must, to a certain degree at least, exercise in his 
work; second, Interests, not only an individuals desires and am- 
bitions, but also his instinctive, impulsive tendencies, vague yearn- 
ings, and ill-defined cravings which may or may not stir him to his 
fullest action in performing his duties ; and third, Opportunities — 
not only Opportunities for advancement, although that is included, 
but Opportunities to exercise his Capacities and satisfy his In- 
terests. 

2^. Steps in Establishing Psychological Aids in Selection 

W. V. Bingham and Max Fbeyd, Procedures in Employment Psychologyt 
6-11 (McGraw-Hill, 1926) 

Steps in Research Procedure, — 1. After deciding upon the occu- 
pation for which an improved method of selection is to be devised, 
the first step is to make a job analysis to ascertain the precise duties 
and activities of the occupation, just what the worker does, what 
tools he uses, etc. The investigator will also want to know what 
the conditions of work are, the hours, the sources of applicants, the 
relation to other jobs in the organization, the opportunities for 
promotion, and the most frequent reasons for leaving. 

2. The investigator should then in consultation with the re- 
sponsible executives decide upon a criterion of success in the occu- 
pation. This is necessary in order to have some measure with 
which to compare the results of the experimental procedures in 
selection. 

3. The next step is to choose persons to serve as subjects for the 
investigation. This choice will be determined in part by practical 
considerations and in part by the criterion of vocational success 
which has been agreed upon. 

4. The investigator then proceeds to determine at least pro- 
visionally the abilities most essential for success. This step is 
facilitated by having for observation the workers who have been 
chosen as subjects for the investigation. 

6. In the light of his analysis the investigator selects or devises 
psychological tests, questionnaires, rating scales, or other examina- 
tions which give promise of measuring these essential abilities. 

6. Under carefully controlled conditions the investigator next 
applies these means of measuring abilities to the subjects chosen for 
the investigation. 
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7. At or before this stage of the research the reliability of the 
examinations should be determined. A test or rating scale which 
does not give the same results upon repeated trials is as unreliable 
for purposes of vocational selection as an elastic tape would be for 
measuring stature, 

8. After the reliability of the examinations has been ascer- 
tained, their validity as indicators of success in the vocation is 
determined. The investigator validates a measuring instrument by 
comparing his measurements with the criterion of vocational 
success. A device is valid and useful which yields measures so 
closely related statistically to the criterion of success that, knowing 
a personas score, his degree of success in the occupation may be at 
least roughly foretold. The value of the examination depends upon 
the closeness with which it predicts the vocational success of the 
applicant. 

9. The next step in the research is to find what combination of 
the several examinations which have proved to be valid, yields a 
total score with a maximum predietive value. 

10. The investigator will then have to justify this battery of 
tests or other aids in selection by comparing its predictive accuracy 
with that of the methods of selection previously in use. 

11. If the new methods prove to be more efficient and are recom- 
mended for adoption, he installs them as a part of the employment 
procedure. He also assures himself from time to time that they 
are being used properly, and checks their predictive accuracy fre- 
quently in order to adjust them if necessary to changes in industrial 
demands or type of applicant. . . . 

Choice of Job or Occupation to be Studied, — Hot every occupa- 
tion can profitably be made a subject of scientific study. . . . Before 
deciding on an investigation of selection methods in an occupation, 
there is need of answers to these five questions : 

1. Does a problem of selection actually exist in this occupation? 
Every scientific investigation aims to solve a problem. It may 
happen that the problem here defines itself concretely in the form 
of excessive labor turnover, low production, or costly breakage in 
one department. If no such definite and limited problem has been 
made obvious, but if the management wishes to raise the general 
level of efficiency in its employment department, then the investi- 
gator will find it advisable before he proceeds with his investigation 
to ask the cost department to help him find the job where increased 
eflBciency in selecting employees would bring about the greatest 
economic saving. . . . 

2. Are there more applicants than jobs? If the number of 
available applicants is less than the number of jobs that must be 
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filled^ then a research in selection is beside the point. Exceptions 
to this rule are found in those instances where greatly improved 
selection has decreased the number of employees required to do 
the work or has attracted to the employment window a larger and 
better group of applicants. 

3. Are there enough employees doing the same kind of work to 
make possible a reliable study? Statistical method demands a con- 
siderable number of cases for exactness of conclusions. If only a 
few employees are doing the same sort of work, the findings of 
an investigation will have only a very low reliability when used to 
select from among future applicants. 

4. Is there a valid and reliable criterion of success at this work? 
Without some dependable indication of a man^s actual success, it 
will be impossible to find out whether or not the proposed measure- 
ments of abilities distinguish between successful and unsuccessful 
employees. 

5. Is the investigator assured of cooperation ? A reliable study 
is a practical impossibility without cooperation of both workers 
and management. 


B. Job Analysis and Job Specification 


Vocational selection and placement by an employing agent in 
a central employment office depends upon a knowledge of the 
jobs to be filled. Personal experience and familiarity with the 
jobs is very valuable, but -no individual can know the details of 
all activities in a large organization. Written descriptions of 
the activities and requirements of each job will aid him. ^ 
carefully worked out job description is commonly called a job 
analysis. When this is written or translated into terms of the 
qualifications of a person desired to fill the job, it is often called 
a job specification^ occupational specification, or man specifica- 
tion. Job analyses not only aid in selection and placement of 
men in jobs, but they also are valuable aids in directing training 
for specific work and in making wage adjustments and or- 
ganizing lines of promotion.^ 


3. Procedure in Job Analysis 

F. J. Msinx, “Job Analysis for Employment Purposes,” AwmU of the 
American Academy of Political amd Social Science, 110: 26-27 (1923) 

What is the procedure for making an analysis which leads to job 
specifications? How do we go about making such an analysis? 
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Many instructions have been given on how to analyze jobs, but 
some of the best of these suggestions have been outlined in a report 
of the Committee on Descriptio ns of _.Occupations of the Industrial 
Rela tions Association 

TheToHoTOng suggestions are aimed to help the analyst in his 
work: 

1. Where to begin. Begin with one department in your factory 
which is best known to you and where you are sure of the co- 
operation of the department head, foreman and other employes 
you may wish to consult. 

2. Cooperation. Get together with the foremen and sell them 
the idea of the job specification. Point out the value to them (a) 
in having the employment department secure full knowledge of the 
requirements of every job in their department; (6) in furnishing 
data upon which to base fair wage scales which pay like amounts 
for jobs making similar demands. 

3. Preliminary classification. Group roughly and classify all 
jobs in the department. 

(а) List all jobs for which somebody is usually hired. 

(б) Decide upon a distinct name for each job. Adopt, when- 
ever clear, names commonly used. 

(c) Group together jobs identical or very similar, especially 
those performed by the same type of employe, or those 
performed by the same employe on a job consisting of 
several smaller jobs of similar nature. 

(c?) Group together jobs of the same general occupational 
nature, as assembling jobs, machine operating jobs, main- 
tenance jobs, etc., keeping each job distinct. This will 
facilitate analysis as certain factors will atfect all jobs 
of the same general type. 

When it is the intention to use the classification of jobs as a 
basis for fair wage schedules, further classification is usually neces- 
sary. This may be done either before the detailed analysis or after 
it, depending upon the type of industry and the knowledge already 
available about the jobs. If done before, it is really a sort of 
preliminary job analysis for the purpose of classification (i.e., 
grading) ; if done afterward, it may be accomplished by sorting the 
job specifications into groups according to the classifications 
(grades) decided upon. Before the detailed analysis is made it 
may be advisable to formulate the general scheme of classification 
to insure getting all the necessary information. 

4. Outline main points. Draw up a definite outline or a stand- 
ard set of points to cover all jobs. 

6. Sources of information. Observation. Study the job to be 
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written up. Notice what is done and how it is done, the type of 
employe doing the job, working conditions, and any other factors 
in the outline. Write up all you know about the job or have learned 
from your own observation. 

6. Foremen and workers. Get your foreman to give you as 
complete a statement as possible on all the points to be covered. 
Be sure to evaluate his statements and discriminate between facts 
and opinion. Talk with assistant, foremen and, if time permits, 
talk with a few of the workers about the job. Whenever possible 
have some of the workers analyze their own jobs and make specifica- 
tions for them. 

7 . Staff specialists. Consult the various specialists in the plant 
so as to get the requirements of the job from their particular angle 
and viewpoint. Consult the mechanical department on questions 
of equipment; the rate-setting or methods department for the de- 
tailed processes and operations involved, for motions and fatigue, 
and for standard practices established ; the safety man as to hazards 
of the job; the medical department as to health and physical 
requirements. 

8. Compare results. Study over these analyses made by fore- 
men and compare them with your own estimate of the job and its 
requirements. Check at all times by observation of actual condi- 
tions. 

9. Job specification. Then draw up a job specification which 
states the facts clearly and completely. 

10. Submit the tentative job specification to the foreman for 
criticism and suggestions, and make any revisions necessary. When 
finally agreed upon by the foreman and employment department 
submit to the head of the department or division for final approval. 

These ^^instructions” are intended to serve merely as a guide to 
the essential steps in the job analysis procedure. The technique 
for making this kind of job analysis is not finally fixed: it seeks 
sources of better methods and more refined technique as these in- 
struments become available, and seeks to use these better practises 
when such refinements are profitable. One such source of aid to 
the job analyst in bettering his procedure is psychology with its 
point of view, methods and technique for deal^g with concrete 
human problems, especially with such problems 'iis arise in connec- 
tion with the determination of human requirements for particular 
kinds of work. 
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4. Comprehensive List of Items in a Job Analysis 

W. V. Bintgham and M, Fbetd, Procedures in Employment Psychology^ 
16-17 (McGraw-Hill, 1926) 

1. Identification of the job 

Name of the occupation. Identifying symbol. Alternative 
names. Names and locations of departments in which the 
work is carried on. Similar occupations from which or to 
which workers could be transferred. 

2. Number employed 

Present force. Anticipated requirements. 

3. Type of work 

Statement of the duties, functions, and responsibilities con- 
nected with the job. This should be a broad identifying state- 
ment, and should not cover the method of carrying out these 
duties nor the abilities required. 

4. Technical equipment 

Tools, What kind of tools? Who supplies them? Who is 
responsible for their upkeep ? 

Machines, What type ? In what condition ? Who is respon- 
sible for upkeep ? 

Materials, What kind? What variations? Description of 
materials. 

6. Exact operations 

The exact duties and the ways in which they are carried out. 
This should be in narrative form and in great detail. Opera- 
tions should be listed numerically in sequence. Begin each 
item with an active verb. Give the amount of time de^voted 
to each operation and its relative importance. Describe the 
exact motions in form that may be suggestive of test con- 
struction. What parts of the body are used ? Are movements 
standardized? What repairs or adjustments to the machines 
or equipment does the worker have to make ? 

6. Conditions of work 

Location, Factory, oflSce, inside, outside, overhead, under- 
ground. 

Workroom, Ventilation, temperature, humidity, illumination. 
Time. Permanent, temporary, day, night, hours of labor per 
day, hours per week, overtime, peak loads, uniformity of work, 
rest pauses, lunch hour, vacations. 

Posture. Standing, sitting, stooping, walking, climbing, reach- 
ing, lifting, kneeling. 

Speed. Quick, moderate, slow, variations in speed. Necessity 
for turning out work extremely fast to meet an emergency. 
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Accuracy. Coarse, fine, exacting. Possibility of loss through 
inaccuracy. 

Automatidty. Varied, routine, monotonous, mixed. 

Health hazards. Nerve strain, eye strain, physical strain 
(heavy, medium, light), moisture, heat, dust, fumes, acids, 
exposure to weather. 

Accident hazards. Slippery floors, unguarded machinery, 
pointed tools, rapidly moving objects, liability to burns. 
Disagreeable features. Dirt, noise, oil, and others included 
above. Vibration. Fatigue. What are the most frequent or 
serious grievances? 

Agreeable features. Cleanliness, prestige, companionship. 
Social features. Does the employee work alone or with others? 
Is he permitted to talk? How close is the supervision over 
him? 

Standards of output. What standards must be met? How 
are quotas set? Is inspection uniform and equitable? 

7. Pay 

Method. Monthly, weekly, biweekly, daily, hourly, piece-rate, 
guaranteed hourly minimum plus bonus, check or cash. 

Bate. Average earnings, range of pay, starting pay, maximum 
obtainable. How often are advances in pay given ? 

Bonuses and premiums. When given? How much? On 
what basis? 

Penalties. For absence, tardiness, infringement of rules, 
spoilage. 

8. Non-financial incentives and rewards 

Social rewards for good work. Incentives to speed and high 
quality of output. Prestige connected with the job. 

9. Training 

Is training given by the company? In vestibule school or on 
the job? What does it cover? How long does it last? How 
much does it cost to train a worker? What percentage of 
new workers complete the training? How is the worker paid 
during training? 

10. Broader social aspects of the job 

What are the ambitions and ideals of the workers? What are 
their standards of success? What employee service does the 
company make available? Hospital, insurance, sick benefits, 
pensions, loans, employee stock ownership, employee represen- 
tation in management, social work, night classes, recreation, 
house organ, housing. What is the psychological effect of the 
job on the worker? What sort of home life do the workers 
have? What are their living conditions in general outside of 
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the factory ? Fatigue, recreation, temperance, marriage. 
Social status of fellow workers. 

11. Relation to other jobs 

Organization charts, showing lines of promotion, lines of au- 
thority, lines of routine procedure. Comparison with other 
jobs in regard to salary, opportunity for promotion, prestige, 
and so forth. Is the acquired skill an asset outside of the 
company? 

12. Employment conditions 

Selection. How are workers selected? How clBBcient is this 
method? What other methods have been used? What would 
improved methods of selection accomplish? Sources of sup- 
ply. Unions. 

Promotion and transfer. What opportunities for either? 
Adequate personnel records? Periodic rating and considera- 
tion for promotion or wage readjustment? 

Turnover. What is the turnover? What are the most fre- 
quent causes of leaving ? 

13. Records 

What records of output, rate of progress, quality, spoilage, 
materials, time, and so forth, are available? Application 
blanks, references, ratings, and so forth. 

14. Problems 

What are the mam personnel problems which this job has 
raised? 


6. Trade Specification 

The trade specification differs from the job specification as 
the titles indicate. The trade specification usually covers a 
wider range of activities, and is stated in more general terms. 
It may include several specific jobs. An example taken from 
the army trade specifications is reproduced below: 

J. J. SwAiT, Trade Specifications and Occupatiowil Index, Document No. 

774:60 (Office of the Adjutant General, War Department, 
Washington, D. C., 1918) 

Boilermaker, Expert 

Duties 

1. Laying out and supervising construction, erection, rebuilding 
or extensive general repairs to various forms of water tube, 
fire tube and locomotive fire-box boilers, for stationary, port- 
able or marine service. 
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Qualifications 

Must be thoroughly experienced in all practical phases of 
standard boiler construction, and familiar with standard 
A.S.M.E. Boiler Code, able to work to drawings and 
sketches, and make necessary calculations for general and 
detail layout. 

Must also be able to accurately lay out templates for shell 
plates, heads, crown sheets, angles, braces, tubes, manholes, 
dome and headers, and understand boiler assembly. 

Must thoroughly understand the processes of shearing, 
heating, straightening, bending, flanging, scaring, punching, 
drilling, reaming, chipping, caulking, and riveting with either 
hand or pneumatic tools and ^^squeezer.^^ 

Must be skilled in tube fitting, setting and beading, re- 
welding and replacement on all classes of boilers. 

Must be practically familiar with shears, single and gang 
punchers, bending rolls, flanging presses, boiler shop fur- 
naces and general boiler makers^ equipment and tools, includ- 
ing pneumatic drills and hammer, and electric drills. 

Must be able to test new or operating boilers, make quick 
surveys for repairs, and be thoroughly familiar with straight- 
ening buckled plates and be able to patch and make any sort 
of boiler repairs. 

Should understand use of autogeneous welding equipments 
and should also have had wide general experience on boiler and 
pressure tank construction in large boiler-manufacturing 
plant. 

Substitute Occupations 

3. Foreman boiler maker, general boiler maker, boiler maker. 

6. Requirements of a Typical Job 

W. W. CHABTBSts and I. B. Whitley, Analysis of Secretarial Tracts and 
Duties, 173>175 (Williams & Wilkins, 1924) 

The Problem. — ^The problem was to determine the traits which 
are conspicuously possessed by successful secretaries and are con- 
spicuously absent in unsuccessful secretaries, and to determine the 
relative importance of those traits. 

The Method of Attach, — Procedure comprised four steps: (1) 
interviewing men prominent in their respective vocations, who 
would naturally be expected to have superior secretaries, to discover 
what traits they considered to be important; (2) translating what 
those interviewed had said into the terms of abstract traits; (3) 
defining those traits in terms of trait-actions; and (4) obtaining 



EXHIBIT M 

VooATiONAii Tbaits k>r Seorstabies (Frequenoy Rakkino) 


Trait 


Number 


Rank 


Accuracy 

Responsibleness 

Dependability 

Intelligence 

Courtesy 

Initiative 

Judgment 

Tact 

Personal pleasantness 
Personal appearance . 

Interest in Work 

Speed 

Reticence 

Adaptability 

Businesslikeness 

Neatness 

Memory 

Good breeding 

Poise 

Self-confidence 


24 

1 

23 

2 

21 

3 

21 

8 

20 

5 

20 

5 

20 

5 

19 

8 

18 

9 

18 

9 

17 

11 

17 

11 

16 

13 

16 

14 

15 

14 

15 

14 

14 

17 

13 

18 

11 

19 

11 

19 


Graciousness 

Honesty 

Health 

Industriousness 

Executive ability .... 

Loyalty 

Pleasant voice 

Orderliness 

Grooming 

Alertness 

Drive 

Ambition 

Curiosity 

Forcefulness 

Foresight 

Thoughtfulness 

Thoroughness 

Willingness 

Modesty (not conceit) 

Originality 

Patience 

Resourcefulness 

Self-control 

Versatility 

Fairness 

Self-respect 

Sense of humor ...... 


10 

10 

10 

10 

9 

9 

9 

8 

8 

7 

7 

6 

6 

6 

6 

6 

6 

5 

4 

4 

3 

3 

2 

2 

1 

1 

1 


21 

21 

21 

21 

25 

26 
25 
28 
28 

30 

30 

32 

32 

32 

32 

32 

37 

37 

39 

39 

41 

41 

43 

43 

45 

45 

45 
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a composite picture of the employers^ judgments by ranking the 
traits according to the frequency of their mention. 

Exhibit M presents the frequency ranking thus obtained. The 
total number of mentions, as well as rank in list is given. The 
qualities that are most significant are those that come at the top 
of the list because they are, in the minds of most of the men 
interviewed, most significant in relation to the success or non- 
success of a secretary. Accuracy, responsibleness, and dependability 
are very important and are followed closely by intelligence and 
courtesy, while on the other hand, sense of humor, patience, and 
lack of conceit, while of importance, are still not outstanding traits 
of the secretary. 

It will be noted also that contrary to popular opinion, attrac- 
tive personal appearance is not a quality which is of conspicuous 
importance, nor is speed so important as accuracy, industriousness 
so important as initiative, and so on. 

7. Criteria of Vocational Success 

W. V. Binoham and Max Fretd, Procedures in Employment Psychology^ 
30-42 (McGraw-Hill, 1926) 

A criterion of accomplishment is something which may be used 
as a measuring stick for gauging a worker^s relative success or 
failure. 

Such a measure of the worth of an employee to his concern 
should consist of more than the mere opinion of his supervisors. 
A good criterion of success is objective, factual, reliable. It an-^ 
swers with definiteness such questions as these : Who are the most 
valuable workers, and who the least valuable in a selected depart- 
ment? What is the order of merit within a list of salesmen? 
Which of the executives are outstanding successes and which could 
most readily be spread? 

Unless the records of factory or office yield dependable answers 
to such questions, it is impossible to determine quantitatively the 
results of improved procedures of selecting and developing per- 
sonnel; but where adequate measures of occupational success are 
to be had, the way is open for the trial of scientific personnel 
methods and the determination of their validity. An executive can, 
for example, check one method of hiring with another, and learn 
definitely which pays best. He can find the answers to questions 
as to which of two methods of supervision, or of remuneration, is 
most effective. He has a measuring stick which is indispensable 
in quantitative studies of many vital personnel problems. 

Prom the managements point of view, the successful employee. 
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in contrast to the unsuccessful, does more work, does it better, with 
less supervision, with less interruption through absence from the 
job. He makes fewer mistakes and has fewer accidents. He offers 
a large number of good original suggestions looking toward im- 
provement of conditions or of processes. lie orcVnarily learns more 
quickly, is promoted more rapidly, and stays with the company. 
His quantity and quality of output, rate of advancement, length of 
service, and so forth, are aspects of vocational success, each of which 
can be measured, expressed in numerical terms, and used as a 
criterion against which to check the validity of predictions based 
upon employment tests, personal history items, interest question- 
naires, or interviews. 

Dependable measures of actual accomplishment, of success or 
failure at the job, are needed for any scientific investigation in 
selection of personnel. Many a study of methods of selecting 
people for positions has led to ambiguous conclusions because of 
the inadequacy or unreliability of the criterion by which the 
methods were judged. All too often a research has passed through 
the laborious and expensive stages of making the job analysis, 
' constructing ingenious tests, and giving the tests to numerous 
employees, before the investigator discovered that no adequate and 
reliable measure of relative individual achievement on the job was 
to be had. The salesmen for a corporation doing a business of 
national scope were given a battery of tests at a series of sales 
conventions with the thought that the value of the tests would 
then be ascertained by checking the scores against the auditor’s 
records of commissions earned. Later it was found that commis- 
sions were not a fair criterion of sales ability in that concern 
because of gross differences of territory and inadequate bases for 
quota setting. Ratings of the value of the salesmen to the company, 
made by the branch sales-managers and the home-office executives, 
did not agree. No other criterion of success was available except 
length of service with the concern, and that measure was not con- 
sidered a good one by the interested executives. The investigation 
had then to be abandoned for lack of a sound criterion. 

Early consideration, then, of available criteria of vocational 
success in the occupation being studied will enable an investigator 
to avoid serious pitfalls. The selection of subjects for the investi- 
gation, the determination of the abilities essential to success in the 
vocation, and the choice of tests will depend in part on the criterion 
of success which is adopted. 

If there were no problem of personnel there would be no need 
to make an investigation of the type we are describing. The motive 
for making the investigation usually comes from a large turnover 
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among workmen, excessive breakage, low output, high cost of train- 
ing new employees or some similar problem of management. When 
the investigator is faced with such a problem, the criterion by 
which the management will judge his efforts is the improvement of 
existing conditions. The investigator is obliged to adopt as his 
criterion the variable which has occasioned the study. . . . 

Suggested Criteria of Success . — Mention will be made of 13 
kinds of criteria of vocational accomplishment by which psycho- 
logical tests and other measurements of ability may be evaluated. 
If more than one reliable criterion may be had, it is important that 
the measurements be checked against each of them separately. 
Wechsler, for example, in his study of taxicab drivers, discovered 
that one of his tests predicted the number of accidents the driver 
would have and another the wages he would earn. The use of only 
one of these criteria would have made his study half as valuable. 

1. Time required to train the employee. . . . 

2. Standing in corporation schools. . . . 

3. Quantity and quality of output. In spite of the precautions 
their use requires, measures of quantity and quality of output are 
on the whole the most useful criteria. . . . 

4. Performance in standardized examinations. Often it will be 
found that usable measures of quantity and quality of output of 
individual workers are not to be had. The investigator may save 
time in the long run by pausing to devise and standardize perform- 
ance examinations — ^typical sample jobs by means of which he can 
determine how ably the worl^ers can do their work. . . . 

5. Accidents and loss due to breakage or claims. • • • 

6. Salary. . . . 

7. Commissions and bonuses. . . . 

8. Length of service or stability on the job. . . • 

9. Advancement in the firm. . . . 

10. Degree of responsibility. . . . 

11. Membership in professional societies. . • . 

12. Trade status. If a classification of workers into levels of 
skill is recognized by the unions or by the management, these grada- 
tions of trade status may be used as a criterion. . . . 

13. Ratings. Ratings may be made by immediate superiors, by 
teachers in corporation schools, or by fellow workmen. Because 
ratings are less objective and reliable than most of the preceding 
measures of success, they should not be used if these others are to 
be obtained. 
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0. Applications and Records as Aids in Selection 

8. Applications on File 

L. K. Fbankel and A. Fleisheb, The Human Factor in Industry^ 29 
(The Macmillan Co., 1920) 

Application Blanks , — The need for additional workers should be 
forestalled as far as possible by the use of application blanks, filed 
and classified for future reference. Not only sholild all applicants 
coming to the plant fill out application blanks to go on file, but 
such blanks should be filled out by those reached through other 
channels as well. Those who send letters of application should 
be asked to come to the plant to fill out the regular blank, or when 
this is impossible, blanks can be sent to them. The development of 
such a file will make it possible to (a) keep a selected list of good 
material for future reference; (&) attract a superior class of men 
who are not out of work but are looking for better opportunities 
and can wait for an opening; (c) postpone the engagement in 
order to dispel the first impression made by the applicant; (d) 
eliminate fioaters. 


9. Letters of Application 

A. T. PoFFENBERGEB and V. H. Vartanian, ''The Letter of Application in 

Vocational Selection,” Journal of Applied Psychology, 6:76-80 (1922) 

Twenty-five students in the senior class of a training school for 
religious workers in New York City wrote letters of application for 
a position as religious worker. These letters just as received were 
given in turn to twelve members of the staff of the Union Theo- 
logical Seminary, New York City, with the request that they 
arrange them in an order according to the degree to which they 
indicated general fitness for the position. 

The measures which were to serve as checks against the letters 
were obtained as follows ; Five teachers from the staff of the train- 
ing school furnished three separate arrangements of twenty-five 
individuals according to the degree to which they possessed the 
three traits, general ability, intelligence and tact. These three traits 
were thought by the teachers to cover the qualities most needed 
for success in the religious work. In addition each member of the 
group of applicants arranged his twenty-four associates and himself 
in an order for each of these three traits. . . . 

We have then for purposes of comparison the following material : 

(a) Estimates of general fitness determined from the letters 
{b) Estimates of general ability by the teachers 
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(o) Estimates of intelligence by the teachers 

(d) Estimates of tact by the teachers 

(e) Estimates of general ability by the associates 
(/) Estimates of intelligence by the associates 
(g) Estimates of tact by the associates 

1. Correlation between Traits . — ^When the individuals are 
judged directly by the teachers and associates, the traits are found 
to be related as follows : 


General ability and intelligence 95 

General ability and tact 82 

Intelligence and tact 86 


These coefficients indicate the tendency to judge from general im- 
pression. It would seem that, for practical purposes, a judgment 
for general fitness would be better than judgments for special 
traits, as such a task would be much less likely to confuse the 
judges. 

2. Relation between the Estimates of Teachers and Associates . — 
The following coefficients show the relation between the average 
arrangement of the twenty-five individuals by the teachers and by 
the associates for the three traits: 


General ability 90 

Intelligence 83 

Tact 69 


The coefficients for general ability and intelligence are rather high, 
while that for tact is very much lower. This is, doubtless, due to 
the fact that the associates and teachers have different criteria of 
tact. There are no objective measures of this trait to form a 
common basis for judgment such as school grades would afford for 
intelligence or general ability. . . . 

4. Relation between Estimates of Letters for General Fitness 
and Direct Estimates of the Individuals . — ^The following figures 
show the correlations between the estimates of the letters and the 
estimates of the individuals for the three traits, general ability, 
intelligence, and tact by teachers and associates. 


General ability (combined estimates of teachers and associates) and 

letters 60 

General ability (teachers’ estimates) and letters 66 

General ability (associates’ estimates) and letters 46 

Intelligence (combined estimates of teachers and associates) and 

letters 44 

Intelligence (teachers’ estimates) and letters 68 
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Intelligence (associates' estimates) and letters .44 

Tact (combined estimates of teachers and associates) and letters. . . .22 

Tact (teachers' estimates) and letters. 20 

Tact (associates' estimates) and letters 18 

General ability, intelligence and tact (combined estimates of teach- 
ers and associates) and letters 45 

General ability and intelligence (combined estimates of teachers 

and associates) and letters 48 

General ability and intelligence (teachers' estimates) and letters. . . .65 
General ability and intelligence (associates' estimates) and letters. . .49 


5. Belation between Individual and Group Judgment — The 
coefficients of correlation of individual arrangements of the letters 
with the average order for general ability obtained from the asso- 
ciates are as follows in order of size: .18, .24, .26, .34, .34, .40, .40, 
.40, .46, .46, .48, .52. The average of these coefficients is .37. 
Now the coefficient of correlation of the average order for the 
letters (group judgment) with the average order of the individuals 
judged by their associates for general ability is .46. Thus the 
group judgment is somewhat better than the average of the indi- 
vidual judgments. Only two of the individuals show a higher 
correlation than that of the group. Therefore, although one might 
find a judge who would do better than the group judgment, the 
group judgment would be safer unless one had some means of 
knowing the good judges beforehand. . . . 

Conclusion , — Individual differences in the ability to judge fit- 
ness from letters of application must be recognized. Some traits 
are much more clearly indicated in letters than others, while cer- 
tain traits like tact can probably not be measured in letters. The 
combined estimates of a group of judges is more to be relied on 
than the judgment of one individual unless there is some means 
of picking the good judge. Some of the correlations here reported 
are as high as has been expected from the use of intelligence and 
other more specialized tests as measures of fitness for practical 
purposes. 

The letter of application is not to be relied on even for a pre- 
liminary weeding out of candidates unless the ordinary safeguards 
against personal bias, etc., be used. But if treated and controlled 
as a test method it should be of service in vocational selection. It 
might be made to give a composite picture of neatness, intelligence, 
schooling, truthfulness, interest in details, ambition and many 
other of the character traits for which at present there are no 
adequate measures. 
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10. The Application Blanh 

Dobotht B. Goldsmith^ *‘The Use of the Personal History Blank as a 
Balesmanship Test/’ Journal of Applied Psychology, 

6:140-154 (1022); modified 

This study was made to determine whether the items of a per- 
sonal history blank could be used to predict the success or failure 
of a salesman. That is, whether a weighted, quantitative score 
could be given to the answers to questions upon a history blank, 
in order that it might be used as an elimination test. To accom- 
plish this, the scoring of the blank had to perform two functions — 
(1) it must eliminate failures, and (2) it must not eliminate 
successes. The chief purpose was, therefore, the establishment of 
a critical score, a score below which would fall the failures and 
above which would lie the successes. 

To secure a proper scoring method for the blanks, a tentative 
plan based on a previous study was tried on fifty blanks. These 
fifty blanks were selected at random from the total of 502 blanks 
used in the complete study, but they were chosen so as to represent 
three classes of agents. 

These classes were (1) those who were failures, (2) those who 
were borderline cases up to moderately successful, and (3) those 
who were successful. The criterion of success was the amount of 
insurance paid for during the first year after the man was licensed. 
(We had already found out that the first yearns production was a 
very good index of future production.) It would be well here to 
mention that the only factor which determined the selection of 
the 602 blanks was whether or not the agent^s first yearns production 
record was available. The blanks for these three classes of men 
were then studied and the essential or significant items which varied 
with the success of the agent were selected. Each blank was then 
graded according to the tentative scoring, and the total thus ob- 
tained was checked against the man^s production record. In ac- 
cordance with these results, the scoring was revised, and the same 
process repeated with 26 blanks selected at random. We found 
that those whose scores on the blank were low were also low in 
production, and that with increasing production the scores tended 
to be higher. The correlation, of course, was not a perfect one, 
but we were interested rather in establishing the lower critical 
score than in correlations. Inasmuch as the personal history blanks 
selected at random were well distributed into our three classes by 
the scoring which we had determined upon, we selected this scoring 
as our final method. The weighted values thus assigned to the 
sigzaficant items were as follows: 
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Age Weight 

18 to 20 — 2 

21 to 22 *~^1 

23 to 24 0 

25 to 27 + 1 

28 to 29 + 2 

30 to 40 + 3 

41 to 50 + 1 

51 to 60 0 

Over 60 — 1 

Marital Status 

Married + 1 

Single — 1 

Clubs 

Belongs to clubs 4- 1 

Does not belong — 1 

Education 

8 years + 1 

10 years + 2 

12 years ; + 3 

16 years + 2 


Occupation Weight 

Social + 1 

Non-social — 1 

Insurance 

Carried + 1 

Not carried — 1 

Service 

Full time 4*2 

Part time — 2 

Experience 

Previous life insurance 

experience 4* 1 

Confidence 


Replies to question : 
“What Amount of In- 
surance Are You Con- 
fident of Placing Each 


Month?” + 1 

Does not reply — 1 


All of these significant items are the results of study of the 
personal history blanks. They do not represent guesses as to what 
ought to distinguish successful from unsuccessful agents, but items 
upon which successful and unsuccessful men actually have differed. 
Of course, in no single case will all these items be significant, 
various factors will operate in some instances to cause certain 
items to lose their predictive value for certain men. It is not upon 
any single item, however, that we will base our conclusions, but 
rather upon the total result from all the items. 

After the total score for each of the 502 personal history blanks 
had been made up, the first yearns production record for each agent 
was secured. The blanks were then divided into three groups, (1) 
those who made a score below 4, (2) those who scored between 
4 and 8, and (3) those who scored above 8. The lowest score 
actually made was — 5 and the highest, 14. Each class was then 
divided into three parts, those whose production was below 50 units, 
those with a production between 50 and 100 units, and finally, 
those who were over 100 units. The number falling into each 
class was computed. On the ordinates of the following chart 
have been plotted the production units, and on the abscissa, the 
scores on the personal history blanks. The double line marks the 
critical score placed at 4. 

There are 243 men who fall below 4 on the personal history 
blank, that is, 243 men who lie below the critical score indicated by 
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the double line. Of the 243, 232 also fall below the minimum 
satisfactory production which has been placed at 60 units. Thus, 
of men scoring below 4, 96 per cent are failures in production. 



Relation of Pebsonal History Score to Production Recobo 


The cases to the right of the second vertical are agents who 
scored 8 or over on their blanks. Of these 68 men, 36 had a 
production of 50-100 units or over 100 units, and so may be termed 
moderately to very successful. Therefore, of men scoring above 8 
on the history blank, 53 per cent are successful, as opposed to 
4 per cent of successes among those scoring below 4. 

In between the first and second verticals are the men who 
made between 4 and 8 on their blanks. The results here are not as 
striking as in the other groups. In this division, although 83 per 
cent are failures, 17 per cent are successes. Should other tests be 
given, they would probably serve to differentiate further among the 
agents forming this group. 

Looking at the chart the other way, we find that of the 433 
agents whose production was less than 60 units, or in other words, 
of those below the first or lower horizontal, 54 per cent fall into 
the group whose score on the personal history blanks is below 4. That 
is, this group of agents scoring below 4, , the critical score, contains 
more failures in production than do the other two groups of those 
above 4 put together. If, on the other hand, we turn to the group 
which we may term moderately to very successful, we find that of 
the 68 agents composing this group whose production is over 50 
units, only 11, or 16 per cent, will be found among those in the 
group scoring below 4 on the personal history blank. 
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It is evident that the critical score should be set at 4. By 
cutting out those falling below that figure, we eliminate 54 per cent 
of the subsequent failures, while 84 per cent of the subsequent 
successes remain with the company. If the critical score were set 
higher up at 6 or 6, it is true that more failures would be 
eliminated, but at the same time more successes would be cut off — 
an unprofitable operation. 

The study of these 502 blanks has, therefore, indicated that for a 
life insurance company, the score on the personal history blank 
bears a positive relationship to the applicant's future success, and 
that on this blank a lower critical score may be set, below which it 
would not be worth while to license an applicant. The same would 
probably hold true for other sales forces in other occupations, but 
insofar as each industry presents a different problem, a different 
method of scoring would have to be worked out in each case. 

11. Evaluation of Items in Personal History Records 

Gbace E. Manson, ‘‘What Can the Application Blank Tell?” Journal of 
Personnel Research, 4:74-75 (1925) ; reprinted by permission 
of Williams & Wilkins Co. 

The present investigation includes data from 4,178 agents of 
eighteen life insurance companies of varying size, doing business in 
widely scattered sections of the country. The problem thus became 
that of determining the personal history qualifications necessary 
for selling life insurance for any company rather than the qualifi- 
cations necessary for a specific company. We have assumed that a 
man having the qualifications necessary for the vocation will be 
successful in any company, provided that conditions within the 
company or within the agency are normal. 

The results of this study show that there is not a very close 
relationship between any one of the biographical items found on 
the Agent Experience Record and subsequent success in selling life 
insurance. Those items which bear the closest relationship are: 
amount of insurance carried at contract, number of present club 
aflBliations, and number of years of experience in selling life insur- 
ance. The two latter items are dependent upon information which 
is not available at the time the applicant is applying for a contract. 
The two specific items which have the most reliable predictive 
value are: (a) it is favorable to have three or more dependents at 
time of contract; and (&) it is favorable to carry $15,000 or more 
life insurance at time of contract. If the standard requirement 
for reliability is lessened so that differences are considered reliable 
if the difference equals twice the standard error of the difference. 
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then it is favorable, (c) to be between the ages of 36 and 39 inr 
elusive, at time of contract, (d) to have had 2, 3 or 4 previous jobs, 
and (e) to carry $6,000 or more life insurance at time of contract. 

’ When several personal history items are considered, and each of 
these is given a proper weighting, the multiple coefficients of cor- 
relation with success in selling range around 0.40. 

“When the personal history records of a group of agents having 
approximately the same len^h of experience with their companies, 
are scored by several methods, the coefficients of correlation between 
the total score and production range from 0.15 and 0.41. 

These correlations show that the information contained on the 
personal history record has some predictive value, but that its 
accuracy in prediction is not sufficiently reliable to justify its use 
as the principal measure of future success in selling life insurance. 
On the other hand, multiple correlations ranging around 0.40 do 
indicate that the weighted personal history record has sufficient 
prognostic value to warrant its inclusion in all selection programs. 


12. The Use of Reference Letters 

A. W. Kobnhauseb, Study of Four Reference Report Forms/* The 
Personnel Joumaly AO (1927) 

WTe need to apply, as far as is feasible, the same scientific 
technique used in the study of tests, to the analysis and evaluation 
of personal history information, reference reports, interviews, 
rating scales, and like procedures. These qualitative and sub- 
jective methods may furnish real aid in the size-up of the indi- 
vidual, even though they prove less useful than tests. It is not a 
matter of one or the other, but of the best practicable combination 
of available tools. 

The present report summarizes the results of a little investigation 
of the kind just suggested. . . . Four different forms were tried 
out and compared in terms of their results. They were sent to a 
representative sampling of all the reference names given by 122 
students. 

The Reference Report Forms , — The forms may be briefly de- 
scribed as follows : 

Form A calls for reports of seven character traits on a graphic 
rating scale ; space for remarks is added. . . . 

Form B contains a brief paragraph asking for ^^your estimate of 
this student" and stating that ^^specific information concerning 
personal characteristics and abilities will be especially helpful"; 
a blank page follows. ... 

Form C is similar to Form B but has a much longer intro- 
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ductory statement with mention of the kinds of information 
desired. Thus, ^^The University desires particularly to know 
whether or not the student has acquired an interest or interests of 
an intellectual nature; . . . whether or not he has acquired 
capacity for study independent of the constant guidance and 
stimulus of the teachers.^^ Illustrations follow, including dramatic 
work, independent reading in history, performance of experiments 
of his own, etJ. . . . 

Form D asks for a rating of intellectual interest as revealed in 
school work, and for specific evidence on which the rating is based. 
A second part calls for similar rating and evidence with respect to 
intellectual pursuits other than required school work. Space for 
additional comment is added. . . . 

Conclusions. — The main conclusions that can be drawn from our 
inquiry concerning reference reports are as follows: (1) The refer- 
ence reports are of demonstrated value as aids in estimating stu- 
dents^ qualities. (2) They are distinctly less valuable in predicting 
scholastic ability and intelligence than are tests and high school 
records. They are more helpful, however, in estimating such quali- 
ties as industry and initiative. (3) The value of the reference 
reports was found to vary considerably depending on the form 
employed. This fact suggests the possibility that much more favor- 
able results may be obtained in this direction through improved 
technique. (4) The four forms which were studied were compared 
in several ways — ^by percentage returns ; by correlations with 
criteria of the number of references per student, returns per stu- 
dent, ratings included on the reference blanks, estimates based on 
the reference forms alone and on these forms in combination with 
other information about the students, and finally by judgments of 
several judges as to which forms seemed to contain most helpful 
material. These methods of evaluation as a whole showed the 
rating scale form (Form A) was definitely better among friends 
and previous employers than was an ordinary form (Form B) in 
which a brief paragraph asked for opinions and information. 
Among teachers the rating scale form was also superior to a more 
traditional form (Form C) while the other form tried (Form D) 
gave still better results. 

13. Kinds of Recommendations 

H. B. Bitbtt, Principles of Employment Psychology, 412-413 (Houghton 

Mifflin, 1926) 

There are three general kinds of recommendations. The first is 
the testimonial which the applicant solicits and takes with him 
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when leaving an employer. This type of testimonial is usually a 
brief statement of satisfactory service. It cannot go into much 
detail nor give anything of a confidential character because the 
applicant sees the letter himself. A second type of recommendation 
consists of a letter written directly to the prospective employer at 
the request of the applicant. This is somewhat better than the 
former type because it involves confidential material ; the previous 
employer can write with little restraint, and if he cares to do so 
can give an unbiased account of the individuals qualifications as 
far as he can judge them. The third type of recommendation con- 
sists of a letter in response to an inquiry from a prospective em- 
ployer to some previous employer. This has the great advantage 
of calling for, and probably obtaining, the specific information that 
is wanted. Whereas in the other cases the prospective employer 
may receive a lot of high-sounding irrelevant material, in this case 
he obtains information primarily on the points which he considers 
significant in his particular situation. 

The last of these types of recommendation is the only one that is 
worth serious scientific consideration. The conventional method 
is to write a simple personal letter of inquiry, but there is the 
possibility of some refinements in this method. It is feasible, for 
instance, to construct the inquiry in such a way as to save a lot of 
time on the part of the one answering it as well as on that of the 
one who is subsequently to evaluate it. While it is possible to ask 
specific questions requiring a more or less detailed answer, a cue 
may be taken from the general technique of mental tests. Instead 
of using questions requiring sentences for an answer, one may 
obtain the same information by having the writer merely indicate 
his answer by a few check marks, or at the most by a few words. 
In mental tests, for instance, instead of asking the subject to 
write the opposite of the words, we present several alternatives and 
he checks the correct one. Exactly the same procedure may fre- 
quently be adapted to the recommendation blank. The following 
blank is typical. 

Dear Sir; 

Mr. ^has applied to us for a position as and has named 

you as a former employer. It will help us if, in entire confidence, 
you will give us the information requested below. We shall be glad 
to reciprocate at any time. 

1. In your opinion is he honest and responsible? Yes. ... No 

2. Is he temperate with tobacco and alcohol? Yes. ... No 

3. Does he possess skill in the work named above? 

High skill.... Generally qualified.... Doubtful.... No 
skill.... 
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4. He states that he was in your employ as from 

to Does this correspond to your record? Yes. ... No 

6. He states that he left because 

Is this an adequate statement? Yes No 

6. He states that he received in salary or commission 

per Is this correct? Yes.... No 

7. Would you reemploy him? No Yes 

8. If not will you please give reasons 


9. If you have further information that will assist us in helping 
him make the most of his opportunity, kindly indicate it 


10. If you have further information that can better be given in 
personal communication with our representative, check here. . . . 

14. Judgments Based on Photographs 

L. D. Anderson, “Estimating Intelligence by Means of Printed 
Photographs,*’ Journal of Applied Psychology^ 5:152-155 (1921) 

Purpose, — (1) To determine the reliability of photographs for 
indicating the intelligence of strangers, and (2) to seek out differ- 
ences in the ability of various persons to judge intelligence by this 
means. The results of the study might be applicable to problems 
of selection arising in an emplo 3 nnent office. 

Method, — The photographs used were prints (from cuts) in a 
handbook published by a large department store company. They 
represented the faces of 69 employees of that company. These per- 
sons consisted of superintendents, buyers, managers, and assistants. 

In the fall of 1920 the same 69 persons were given the Bureau of 
Personnel Research adaptation of the Army intelligence test, and 
the scores in this test were used as the intelligence criterion. . . . 

Twelve judges passed upon the photographs. These judges were 
selected from a nearly homogeneous group of graduate students and 
instructors in psychology and there was very little chance of other 
influences entering into the judgments of intelligence given. 

Instructions — These photographs will introduce you to the 69 mana- 
gers, buyers, and assistants of the Company. You are asked to 

estimate the intelligence of these people by a careful study of their 
photographs. 

First, scan through the book and get an impression of the general 
character of this group. Then pick out the following: 

(1) The seven most intelligent persons 

(2) The seven least intelligent persons 

(3) The fourteen persons who are superior, but not as good as the 
best seven 
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(4) The fourteen persons who are inferior, but not as poor as the 
worst seven 

The reason for the grouping by sevens is found in the fact that 
there are about 7 individuals in each decile. The highest 10 per cent, 
the next 20 per cent, the lowest 10 per cent and the next lowest 20 per 
cent are thus sought. This would leave an undifferentiated middle 
group of 40 per cent. The entire arrangement is thus intended simply 
to sift out the extremes. 


TABLE I 


Success of Various Judges in Estimating Intelligence by 
Photographs 


Judge 

Number of 
Absolutely 
Right 
Judgments 

Number of 
Absolutely 
Wrong 
Judgments 

Number of 
Judgments on 
the Correct 
Side 

• 

Number of 
Judgments on 
the Incorrect 
Side 

A 

12 

1 


16 

B 

7 

1 


19 

C 

7 

1 


17 

D 

4 

1 

23 

19 

E 

6 

2 

19 

21 

F 

10 

1 

26 

16 

G 

8 

0 

22 

20 

H 

10 

2 

22 

20 

I 

8 

1 

20 

22 

J 

7 

1 

20 

22 

K 

7 

1 

22 

20 

L 

10 

2 

22 

20 

Total 

96 

14 

271 

231 


In this table, ^^absolutely righP^ means that the man^s photograph 
was assigned to the exact group into which the intelligence test 
placed him. Absolutely wrong^^ means that the very superior man 
was marked very inferior or the very inferior man marked very 
superior. Placing the inferior man in the very superior group or 
the superior man in the very inferior group, etc., is indicated in 
the 4th column. "Judgments on the correct side” are those where 
superiority to the average has been rightly discriminated and where 
inferiority to the average has been rightly discriminated. 

Prom the above table it will be noted that there are 96 absolutely 
right judgments and only 14 absolutely wrong judgments. ... In 
the last two columns of the table there are 271 judgments on the 
correct side and 231 on the wrong side. These data show that the 
judgments of intelligence based on photographs are, in this experi- 
ment, fairly accurate where only the extreme degrees of intelligence 
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as measured by other criteria are involved. If all judgments are 
considered, i.e., if the middle group that is badly ^^judged^^ is 
included, there is a yery slight tendency to accurate placement 

A product-moment correlation was made by assigning values to 
votes as follows : A judgment as very intelligent was given a rating 
of 2, a judgment in the least intelligent group a rating of 2, a 
judgment of superior a rating of 1 and a judgment of inferior, a 
rating of — 1. The ratings given to each photograph were summed 
and a product-moment correlation of .27 with intelligence test scores 
was secured. The probable error is .07. This correlation shows 
that there is a positive relationship between photograph ratings and 
intelligence test scores. . . . 

Conclusions. — It seems very doubtful whether for practical pur- 
poses intelligence can be gauged by a study of a man^s photograph. 
The correlation of .27 between assigned ratings and intelligence as 
measured by the Bureau of Personnel Research Intelligence Test 
shows, however, that there is some tendency to discriminate in- 
telligence above mere chance selection. From a study of Table I it 
was found that 16 men were placed at least once in both the most 
superior and the most inferior group, 49 people were placed in both 
the superior and inferior groups, 18 people were placed in both 
the most intelligent and the inferior groups and 29 were placed in 
both the least intelligent and the superior groups. Prom these 
results, it appears that selecting employees by a study of photo- 
graphs would be a very haphazard way of selection. When com- 
petent raters placed men in both the highest and lowest classes 16 
times out of a possible 69 chances, there is little possibility of 
upholding the practice of photograph rating. 


D. The Employment Interview 

15. Functions and Techniques of the Interview 

W. V. Bingham and B. V. Moore, How to Interview, chap. IV modified 
(Harper, 1931) 

Three Functions of the Employment Interview. — Three func- 
tions have been recognized in the employment interview. In the 
first place, the interview is commonly the chief means of getting 
from the applicant the information on which selection is based. 
In the second place, the interview should serve to give the applicant 
a true picture of the position he is to fill and the firm he will be 
connected with. Not only the opportunities, but also the difficul- 
ties, discomforts, and exactions should be fairly presented. The 
third function of the interview is to make a friend of the applicant 
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or new employee. Here should be a medium for initiating a 
cordial and democratic spirit in the company. The successful in- 
terviewer puts himself in the place of the applicant in so far as is 
necessary to interpret the applicant’s responses and general appear- 
ance in the interview. After he has decided to accept him, he starts 
from the applicant’s point of view and sells himself, the job, and 
the company. Of course, overselling must be guarded against in 
order to avoid disappointment later. To sell the company, the 
interviewer must be enthusiastic about it and take the time to 
explain it. If the applicant is not fitted for the job, he should be 
led to realize the fact by a description of the exacting requirements. 
It is wise to take time to interview an applicant and show him 
kindness, even though there is no vacancy for him; for he can 
become a personal advertiser for the interviewer and the company. 

Traits Which Can or Cannot Be Judged, — The practical question 
is how to improve the reliability of the interview for employment. 
The first step is to distinguish what can be learned by interview from 
what cannot be obtained in that way. The interviewer must realize 
that there are some data that cannot be secured in an interview. 
Charters has suggested some of the facts which the interviewer can 
and cannot determine. He states that the interviewer cannot tell 
how dependable, honest, persistent, or loyal a person is. He can 
form opinions on the appearance and manners of the prospect, his 
likeableness, his attitude toward the organization’s kind of work, 
his outside interests and hobbies, his forcefulness, his mental bright- 
ness in conversation, and a^ disagreeable mannerisms. In other 
words, the interviewer can get impressions of those personality 
traits which are significant only in so far as people are impressed 
by them. Traits which do not actually function or enter specifically 
into the behavior of the interviewee during the interview cannot be 
judged with reliability by the interviewer. 

Techniques of Interviewing, — ^The thought given to interviewing 
by practical interviewers has related chiefly to methods and 
techniques. The ^^art of interviewing” has been the subject of most 
of the articles published on the interview. Although very few of 
these make any reliable contributions, there are some helpful sug- 
gestions among them. We may consider first the attitude and 
approach of the interviewer toward the interviewee. For under- 
standing the interviewee, and for gaining the greatest cooperation 
from him in getting at the facts of his qualifications, the interviewer 
must appreciate the situation of the interviewee. Many writers 
state that the interviewer must put himself in the shoes of the 
interviewee and show a sympathetic understanding. Such an atti- 
tude is good in so far as it aids in furthering the interview, but it 



TECHNIQUE OF PERSONNEL SELECTION 123 

should not be allowed to interfere with an impartial evaluation of 
the fitness of the candidate for the job. The interviewer who 
is faithful to his own job and his company must be an impartial 
judge between the interviewee and the job. 

Many successful interviewers emphasize the importance of 
placing the applicant at ease. The first step is for the interviewer 
himself to relax. The ideal interview has been described as a 
conversation in which the applicant is analyzed by getting ac- 
quainted with him, by talking with him about something in which 
he is interested. All men wish to be recognized in their interests. 

To listen is an essential role of the interviewer. There must be 
at least that encouragement to the interviewee to reveal himself. 
Each question should fit the moment, based upon what has gone 
just before. With listening must be included also observation. 
Individual reactions are often symptoms of significant habit pat- 
terns which make the applicant fit or unfit for the particular 
position for which he is being considered. Although due allowance 
should be made for the strain on the applicant, a candidate who 
shows obviously undue nervousness is not suitable for many voca- 
tions. Even the personal appearance is highly important where 
success is effected by the impression given other people. Neither 
men nor women feel confident in buying clothing from a sales- 
person who is not well dressed. The public does not seek the window 
where they are waited on by a man with disfigured face or dirty 
finger nails. The interviewer will decidedly give attention to the 
physiognomy of the applicant, not for the purpose of reading char- 
acter, but to decide how his appearance will impress the people with 
whom he is to deal. All aids should be utilized in connection with 
the interview for evaluating the qualification of the interviewee. 
The study of the applicant's fitness should include a preliminary 
interview, a psychological examination, a physical examination, and 
a final interview; but the applicant should not be engaged until 
an evaluation on the complete record of findings has been made. 

Throughout the interview and in the use of all devices for the 
selection of employees, it must be remembered that the task is one 
of diagnosis. The interviewer looks for symptoms that indicate 
fitness for a job. The information one gets from an interviewee 
in an employment oflfice is of value largely for the clues it yields. 
That is, various items of information furnish clues that help fill 
out the details of a picture which the interviewer is trying to build 
in his mind. It is a picture which fits the applicant into the job, 
or which rules him out of consideration. Rejection is not neces- 
sarily because of indications of inability of the applicant to do the 
work of the job, but may be because of his failure to show habit 
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patterns and temperamental dispositions, and mental health and 
strength, which offer a prediction of permanency, responsibility, 
good morale, and ambition. 


16. The Interviewer 

V. V. Andebson, “A Psychiatric Guide for Employment,” Personnel 
Journal, 6:417-419 (1928) ; reprinted by permission of 
Williams & Wilkins Co. 

It is the function of the interviewer to bring together, analyze, 
and digest all of the information that bears upon the suitability of 
an applicant for a given job as well as his general value as a 
personnel risk for other possible positions. He sums up all of this 
information into an individual diagnosis and decides to employ 
or reject the given applicant. The interviewer, himself, is the most 
important element in the entire employment situation. His knowl- 
edge, experience, interviewing technique and diagnostic ability be- 
came the index of the quality of personnel employed. Tests and 
other tools to be used can aid and guide him in getting a better 
knowledge of certain aspects of a given applicants abilities but they 
will never alone and of themselves furnish sufficient information 
to afford a safe basis for securing employees, for they do not 
evaluate the entire personality. His special training and experi- 
ence should have given him a clinical knowledge that forms the 
background for understanding the physical and mental factors that 
underlie faulty human adjustments bringing about failure at work 
or failure in other life situations. This knowledge constitutes an 
understanding of the personality, a diagnostic acumen that enables 
the interviewer to make satisfactory estimates of the possibilities 
in any given applicant for successful adaptation to work. 

If sound progress in employment work is to be attained, we must 
cast aside theories of inborn, mystical ability to ^^size people up^^ or 
^^to read character.^^ What all honest investigators dre after is a 
discipline that presupposes a knowledge and a technique — a disci- 
pline that offers something more solid than guesswork. 

The issues involved in work adjustments do not differ in their 
fundamentals from those underlying behavior problems in other 
walks of life. These issues can be approached in the same scientific 
spirit that we have sought to understand natural phenomena in 
general. Long since have^we discarded the idea that behavior 
disorders, either of children or adults are not amenable to an accept- 
able scientific method of inquiry. We are forced to deny the fact 
that people are just good or bad employees and that by some trick 
method the sheep can be picked out from the goats; nor do we 
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stand any longer for the belief that there is no known way of ever 
telling just how an applicant will behave in a given job situation. 
That these things can be investigated and fairly well understood 
and that they can be approached in the same scientific spirit of 
study that we have sought to understand other human problems is 
now an accepted fact. 

It has seemed that there was a gulf between the practical, ^liard 
boiled, experienced man of business with a good common sense 
background who does the employing, and the laboratory psychologist 
whose exact methods of measurement will have nothing to do with 
the shrewd ^Tiunches” of the practical man. The first in his atti- 
tude toward scientific method oscillates between a naive gullibility 
— swallowing hook, line and sinker — and open resistance and 
antagonism. On the one hand, we find employment people who 
expect a simple intelligence test to select good employees for them, 
as though the matter of cleverness or smartness was the principle 
determining factor in work success. On the other hand, we find 
interviewers who will have nothing whatever to do with the whole 
thing; this due either to a misunderstanding of the use of such 
methods, or to prejudice against a technique in which they them- 
selves are not trained. In other words, the average interviewer 
does not utilize the psychological test at its proper value. 

Some inexperienced industrial psychologists in their overweening 
ambition to settle at one blow all employment problems have sadly 
oversold the matter of psychological tests or have misunderstood 
their limitations. Hence the layman is apt to feel that the psy- 
chological test itself is the selective agent. The fact is that neither 
one of these groups is wholly right or wrong. The interview if 
properly conducted and intelligently interpreted opens up knowl- 
edge concerning the applicant's past history and ways of behaving 
that furnish the most fruitful basis for judging what his future 
adjustments are likely to be; while the results of the psychological 
tests disclose abilities and disabilities that, when properly inter- 
preted by the well-trained interviewer in the light of all other 
information about the applicant, contribute an addition to employ- 
ment technique that is invaluable. But neither by itself offers an 
adequate method for diagnosing potential work adjustments. 

We have in the interviewing situation a problem to be attacked 
similar to that presented to the psychiatrist in diagnosing the fac- 
tors underlying his patient^s behavior disorder and making a 
prognosis of the future outcome. We have come to the conclusion 
that every phase of the study of a given case as it is carried out by 
the clinician can be utilized by the interviewer in determining the 
work adjustment possibilities of a given applicant. 
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QUESTIONS 

!• Criticize the square-peg>in-the-square-hole concept of vocational 
placement. Explain the worker-in-his-work concept. Why is it 
called a biological concept? 

2. What is the nature of the problems which would normally be re- 
ferred to the plant personnel department? How would you classify 
them? How would you distinguish the duties of a personnel director 
from those of a production manager, finance officer, etc. ? 

3. What is the relation of a job analysis to a job specification? Illus- 
trate each. For how many separate purposes may they be 
employed? 

4. In your judgment, what are the relative values of (a) letters of 
application; (h) letters of recommendation; (c) photographs; 
(d) interviews? 



CHAPTER V 

BATINO SCALES 

Some attributes of a Human being are very easily measured 
in an objective fashion. Structural features such as length of 
trunk and pulmonary volume are obvious examples. Behavior 
products such as speed of reaction to a visual stimulus, average 
time of association to opposites as compared with subordinates, 
tendencies to overestimate or underestimate lengths, etc., may 
be determined in the laboratory with similar independence of 
the observer’s peculiarities. But many, if not most, human 
qualities must be estimated or judged rather than measured in 
the strict sense. Strength of grip may be accurately gauged by 
the amount of pressure exerted on a dynamometer; but beauty 
of countenance can be assessed only by the impression it makes 
upon the beholder. Relative intelligence can be found within a 
few points of error, while such a significant property as 
sociability will show wide fluctuations from judge to judge, even 
though the person to whom it applies probably has a constant 
amount of the trait. 

It is to meet the need for some kind of measuring instrument 
for semiobjective or utterly subjective characteristics that rating 
scales have been devised. ''The chief advantage of such scales 
is found in the fact that they regulate to some extent the move- 
ment of a person’s thoughts when appraising another man, help 
to focus consciousness upon specific items for consideration, 
reduce irrelevant material to a minimum, provide comparable 
estimates which can be treated statistically, and furnish con- 
venient permanent records. We are constantly passing judg- 
ments upon each other, whether these judgments are formulated 
quantitatively or not. Superiors are always found comparing 
the relative worth of their inferiors, subordinates are matching 
bosses against each other in different respects, and equals are 
generally engaged in “sizing up the other fellow.” The ratii^ 
scale is simply an endeavor to introduce uniformity into a 
process which is normally performed haphazardly. 

127 
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Since so much often hinges upon the outcome of a rating 
policy, it is important that it be properly executed. Salary 
increases, changes in title, advancement in authority, etc., are 
some of the issues which must be decided on this basis in the 
absence of any better criterion. Precautions which psychologists 
normally emphasize are: (1) the necessity for absolutely inde- 
pendent judgments; (2) a minimum of at least three raters; 
(3) the rating of each quality by itself without reference to 
any general impression; (4) the rater must have some acquaint- 
ance with the person judged but not be too intimate with him ; 
(5) periodic recheck upon the ratee, since human traits are not 
fixed but in a constant flux. Even when these requirements 
have been met, great precautions are needed in interpreting 
the findings. The process of interpretation is often helped by 
recognizing that some traits have more external manifestations 
than others; e.g., efficiency and originality in a man are ap- 
parent to most observers because of the evidence which accom- 
panies their exercise, while loyalty and agreeableness depend 
too much upon the individual effect they may make upon 
another. Traits in the former class tend to possess high reli- 
ability; traits in the latter usually rank low in reliability. 

A. Kinds of Scales 

1. Principles^ of a Bating Scale 

B. V. Moobe, "Charts That Help Pick the Kight Man for the Job,” 
Factory, 25:383-384 (1920) 

Employers have always tried to estimate the value of a man as a 
whole, considering his qualities altogether without the use of a 
rating scale. Great differences in the estimates made by different 
persons on the same man have shovm this to be an uncertain 
method. The man^s qualities must be separated and rated by 
themselves; for if they are not, the estimator is likely to let his 
prejudices consider only one prominent quality and bias his judg- 
ment so as to neglect all other qualities. For example, a foreman 
or supervisor may possibly have a feeling of repugnance toward 
one of his workers because that worker has a disfigured face, and 
unconsciously the foreman overlooks the man^s other good qualities. 
However, when the rating scale calls for a consideration of these 
qualities separately, he is forced to realize that the worker may be 
intelligent, industrious, skilful, and cooperative. After the fore- 
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man is led to face the facts in this way, he must admit that, after 
all, the man has good points that are valuable in a workman. On 
the other hand, the foreman may have to admit that he has been 
overlooking another workman's laziness and lack of skill because 
this man was always good natured and sociable. Moreover, the fact 
that these ratings are signed and given in black and white to a 
superior who can check them, leads the foreman to consider sources 
of ineflBciency in his workers. It also makes him more careful and 
fair in his judgments of his men. We can then lay down as the 
first principle of the rating scale that : 

1. Instead of trying to estimate a personas ability as a whole for 
doing any particular work, this ability is analyzed into component 
essential abilities or traits, and each trait is rated independently 
of the others. The traits selected should be the most important 
for success in the particular situation. It is much better to have a 
few traits that are really essential and critical for a worker^s suc- 
cess than to have ratings on many traits, some of which are 
relatively unimportant. That is, it is much better to concentrate 
on a few important qualities and have ratings on these made and 
really used than to have a system so elaborate that it breaks down 
from its own size and complexity. . . . 

The reliability of a rating scale as a measure of various traits 
depends upon the standards, particularly the definiteness of the 
standards which it sets up as measuring-rods. Therefore, other 
principles for making an accurate rating scale are to be observed, 
and these other principles are : 

2. The different traits determined upon must be really 
different and as distinct from each other as possible. They must 
be supplementary to each other with the minimum of indefiniteness 
and overlapping. 

3. For rating a person in any trait, the person doing the rating 
must be acquainted with the one to be rated, and have more or less 
dependable facts for making a decision. When an employee asks 
for a promotion or transfer, the employment manager cannot rate 
the employee in cooperation or in industry, but the worker’s pre- 
vious foreman probaWy could. On the other hand, the employment 
manager might be a better judge of the applicant’s appearance and 
manner in considering him for transfer to the office or some place 
where he would meet the public. 

4. The traits must be as sharply defined as possible so that 
different people doing the rating will rate the same trait. In 
naming and defining traits, use terms which are more or less com- 
mon, and have, as nearly as possible, universally the same meanings 
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accepted by everybody, and the minimum chances of ambiguity and 
misunderstanding. 

6. For rating an individual in a trait, the basis of comparison 
used as a scale should be as concrete and as familiar as possible. 
To provide this condition, the person to be rated is compared in 
regard to a particular trait with other and well-known persons 
who differ in the extent to which they have that particular trait. 
That is, a foreman, in rating a man, should compare him with men 
who are doing the same kind of work under similar circumstances; 
and the foreman must be well acquainted with traits and qualifica- 
tions of the men. 

6. Where more than one individual is to be rated in more than 
one trait, more comparable results are obtained by rating all indi- 
viduals in one trait before rating any of the individuals in any 
other trait. 

7. More reliable results are obtained by having a person rated 
by more than one person, ratings by three persons being recom- 
mended if it is possible to get them. These ratings should be 
made independently and then averaged. A revision of one rating 
by another person is not so accurate as a combination of two 
ratings made separately. 


2. Rating Scales 

H. E. Btjbtt, Principles of Employment Psychology, 317-318 (Houghton 

Mifflin, 1926) 

A man may have the requisite intelligence, or memory, or speed 
of reaction for a given job, but he may lack industry, initiative, 
tact, enthusiasm, persistence, or other traits or attitudes or tendencies 
that are needed to supplement his ability in order to make him a 
successful worker. In the present status of our science these 
tendencies or attitudes or traits or aspects of personality as dis- 
tinguished from capacity or ability cannot be tested. The best 
that we can do is to obtain the judgment of persons familiar with 
the man in question. 

Such traits cannot be stated in terms of items per minute, or 
some other quantitative unit, but they are nevertheless important 
in vocational prognosis. Things like initiative, tact, cooperative- 
ness, leadership, or organizing ability, may be of outstanding im- 
portance in selecting men for, or promoting them to, positions of 
an executive, supervisory, or salesmanship nature in which personal 
contacts are paramount. The best procedure at present available 
for obtaining an indication of the degree to which such traits are 
present is the rating scale. Such scales are utilized in various ways 
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by different organizations. Brief ones are used for estimating an 
applicant during an employment interview. Estimates of a sys- 
ten^atic sort are obtained from previous employers, school teachers, 
or others who have been in touch with the applicant. Promotion 
from one department or job to another within an organization is a 
logical part of the employment program and it is for this purpose, 
perhaps, that rating scales are at present most widely used. Many 
concerns have their employees rated periodically by their superiors. 
The results, on the one hand, indicate cases of maladjustment where 
transfer or special training is requisite, and, on the other hand, 
serve to locate promotional material. In many concerns vacancies 
are filled from within the same organization and the rating scale is 
useful in discovering the most promising individuals for promotion. 


3. The Army Rating Scale 

Committee on Classification of Personnel in the Army, The Personnel 
System of the United States Army, 2:252-254, 259-261 (Adjutant 
GeneraPs Department, War Department, Washington, 1919) 

Reasons for Ratings , — The rapid increase in the personnel of the 
United States Army that was necessitated by participation in the 
war, and the consequent adoption of the principles of selection 
rather than seniority for the commissioning and promotion of 
officers, led to a demand for a standard method of determining and 
recording the relative efficiency of individuals. This standard 
method of selection was provided by the Eating Scale. By its use 
a superior officer expresses his opinion of the efficiency of his sub- 
ordinates in the form of numerical ratings which can be instantly 
understood by any other officer in the Army, and which enable just 
comparisons to be made between any two officer-candidates or 
officers of the same rank. 

The Basis of the Rating Scale , — Those who prepared the scale 
took into account the fact that human nature is hard to measure. 
It cannot be measured accurately by relation to any abstract 
standard of good and bad, for one man^s conception of excellence 
differs widely from another's. A man cannot be compared with a 
number. He can only be compared with atiother man. Hence the 
only safe way to measure an officer's value is to compare him with 
another officer of known value. Just as the length of a line is 
measured by comparison with a standard length — the yard — or as 
a weight is determined by comparison with a standard pound, so the 
measure of an officer's ability is ascertained by comparing him with 
officers whose position on a scale of merit is known. 

It is inconvenient, if not impossible, to find any one officer who 
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can be' accepted as a standard in all the essential qualifications. In 
securing a basis for comparison, it was found expedient to focus 
attention separately on each essential qualification, choose separate 
standards for each, and make comparisons separately with respect 
to each. Thus an ofl&cer^s physical qualities are considered apart 
from his other qualifications and he is compared with officers of 
well-defined and standard degrees of merit in physical qualities. 
The same method is followed in considering each of his other 
essential qualifications. 

The Essential Qualifications. — ^It is necessary not only that com- 
parisons be made separately for each qualification of an officer, but 
also that those qualifications be actually the essential ones. The 
process of finding the respects in which officers might be accurately 
compared and justly fated has been, long and laborious. Many 
officers of the Army, including some of the highest rank, have 
cooperated in formulating the list of qualifications, and it now 
represents a composite Army conception of what a good officer 
should be. It also represents a composite Army interpretation of 
each qualification. For instance, ^^physical qualities^^ is not judged 
from the medical viewpoint of fitness, but is interpreted as meaning 
the way in which the officer impresses his men by his physical 
qualities. 

The five essential qualifications of an officer are arranged and 
systematized on the Eating Scale, with such explanatory items 
under each one as are necessary to define its meaning clearly. An 
officer is then selected for each of five degrees of merit in each 
qualification. The result Is a human measuring-rod against which 
any officer to be rated can be compared. For purposes of standard 
notation he receives the counts of the officer whom he matches or 
equals in each qualification. The sum of these counts is his total 
rating, which is a numerical expression of the degree in which he 
possesses the military qualifications deemed most essential : Physical 
Qualities, Intelligence, Leadership, Personal Qualities, and General 
Value to the Service. 

Characteristics of the Rating Scale. — On the following page is 
reproduced a copy of the rating scale in use on January 1, 1919. 
It will be noted that it is really five separate scales, one each for 
each of the five essential qualities of an officer, namely, physical 
qualities, intelligence, leadership, personal qualities, and general 
value to the service. Each of the spaces is to be filled with the 
name of an officer who is taken as a standard for the qualification 
and the degree of the qualification indicated by the terms, ^ffiighest,^^ 
^liigh,” ^^middle,^^ ^ow,^^ and ^‘lowest.^^ 

Eaxffi of these officers is ordinarily of the same rank as the rater 
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and hence the rank next superior to that of the officer to be rated. 
Each of them is well known to the rater and stands in his mind 
as an exemplar of the qualification. With each of them he com- 
pares the officer to be rated on a man-to-man basis to find which 
one he most nearly equals in that qualification. The officer to be 
rated is compared with officers of superior rank because the object 
is to discover his fitness for promotion. 

The accuracy of the result depends largely upon the care with 
which the rating scale is constructed. When instructions are fol- 
lowed closely and raters do their work conscientiously the ratings 
show a high degree of accuracy and uniformity. No other selective 
system that has ever been devised so completely eliminates the per- 
sonal equation or so justly determines merit. 

Eating Scale 

I. Physical Qualities 

Physique, bearing, neatness, Highest 15 

voice, energy, endurance. High 12 

Consider how he impresses his Middle 0 

command in these respects. Low 6 

Lowest 3 

II. Intelligence 

Accuracy, ease in learning; Highest 16 

ability to grasp quickly the High 12 

point of view of commanding Middle 9 

oflScer, to issue clear and intel- Low 6 

ligent orders, to estimate a new Lowest 3 

situation, and to arrive at a 
sensible decision in a crisis. 

III. Leadership 

Initiative, force, self-reliance. Highest 16 

decisiveness, tact, ability to in- High 12 

spire men and to command Middle 0 

their obedience, loyalty and co- Low 6 

operation. Lowest 3 

IV. Personal Qualities 

Industry, dependability, loy- Highest 16 

alty; readiness to shoulder re- High 12 

sponsibility for his own acts; Middle 9 

freedom from conceit and self- Low 6 

ishness; readiness and ability Lowest 3 

to co-operate. 

V. General Value to the Service 

Professional knowledge, skill Highest 40 

and experience; success as ad- High 32 

ministrator and instructor; Middle 24 

ability to get results. Low 16 

Lowest 8 
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4. The Graphic Rating Scale 

W, D. SOOTT, R. C. Clothieb, and S. B. Mathewson, Personnel Manage- 
ment, rev. ed., 178 ff. (McGraw-Hill, 1931) 

In one form the Graphic Eating Scale is a sheet or card so 
printed that the executive can indicate his judgment of the sub- 
ordinate in each important quality by entering a check mark at the 
proper point on a horizontal line, one end of which represents the 
maximum degree in which anyone can possess that quality, the other 
the minimum degree in which anyone can possess that quality. The 
intermediate steps are indicated by words a^d phrases pertaining 
specifically to the quality itself ; such general adjectival phrases as 
Excellent, Good, and Average are avoided wherever possible. One 
of these scales is given to the executive for each subordinate whom 
he is to rate. He indicates his opinion of him in the several im- 
portant qualities by entering check marks along the several lines 
somewhere between the minimum and maximum. The scales are 
then scored by stencil in the Personnel Department and the scores, 
after statistical treatment to allow for individual rating tendencies, 
are entered on the Qualification Cards of the employees who are 
rated. Thus, the Qualification Cards become more than history 
cards; they indicate the employee’s present equipment in those 
abstract qualities such as Judgment, Initiative, Enterprise, and 
Cooperativeness which infiuence his effectiveness in his work so 
greatly. 

It is obvious that the Graphic Eating Scale overcomes most of 
the weaknesses which are inherent in the adjectival and numerical 
scales and in the Army man-to-man scale. Experience has sho\vn 
that when it is carefully administered it yields ratings which are 
most apt to be reliable and that executives and foremen usually 
cooperate in fullest measure in their use. The scale is easy to 
use; undue time and effort are not required. . . . 

'-^'■'Il^en the qualities have been carefully selected and when the 
definition of each has been carefully worked out from the point 
of view of clarity and precision of meaning, then attention is given 
to those phrases and adjectives which are to be used to indicate the 
varying degrees with which a person may possess such quality. 
Ordinarily it is advisable to use five such adjectives or phrases to 
indicate five progressive degrees within each quality, from the ex- 
treme minimum to the extreme maximum. There is nothing bind- 
ing about this, however. Under certain circumstances it is un- 
doubtedly advisable to use six, four, or even three steps within 
each quality. 

As implied above, it is important that these adjectives and 
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phrases should be selected with particular reference to the quality 
itself. This gives them special significance. . . . The phrase 
^^Leams with ease^^ is much more significant than the word ^^Good^^ 
would be. The word ^^DulP^ is much more significant than the word 
^Toor^^ would be. Such carefully selected adjectives and phrases 
picture the worker to the rater with reference to that particular 
quality in a way which is otherwise quite impossible. They direct 
our attention without effort on our part to the degree with which 
the person being rated possesses that quality. . . . 

Conversely, general adjectives and phrases such as Good, 
Average, Poor are avoided wherever possible. They are disturbing 
to the personas ability to concentrate on the quality itself. 

6. A Rating Scale in Use 

E. D. Babtlett, "A Practical Rating Scale,” Industrial Psychology, 
2 : 664 - 565 , 567-569 ( 1927 ) 

Not SO many years ago employees were selected almost solely on 
the basis of impressions made during a personal interview between 
the applicant and the employer. Although this condition still exists 
as regards many smaller concerns, among the larger companies 
numerous improvements have been made in the plan of procedure 
which materially aid in making a more satisfactory selection. 

To the personal interview have been added the printed applica- 
tion form, psychological test, physical examination, etc., so that it 
is now possible to measure, with considerable accuracy, an indi- 
vidual’s mentality, education, physical fitness, and experiences. So 
far, however, it has proven impossible, or at least impracticable, 
to gauge the applicant’s initiative, honesty, conscientiousness with 
much greater certainty than in the old days before the personnel 
manager existed. We still depend upon references and the personal 
interview. Upon this interview is based the final decision: To 
hire or not to hire. This article offers no substitute for the 
personal interview but does offer a suggestion that should help 
to make the selection less of a ^Tiunch” and more of an unbiased 
analysis. 

All personnel men (I hope) will admit that they are subject to 
the same prejudices as other men. They have their likes and dis- 
likes. One will have an almost morbid horror of forwardness, so 
much so that the exhibition of this failing will frequently blind 
him to whatever good points the applicant may have. Others find 
it difficult to resist a flatterer, particularly the one who uses the 
old bromide, ^^A real judge of men like yourself.” But regardless 
of our particular weakness, the fact remains that most of us too 
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frequently allow one characteristic to influence us far beyond its 
actual importance. 

As an example of the above statement the writer recalls an in- 
stance that occurred when he was filling an important position a 
few years ago. A certain applicant was interviewed for the position 
after passing the various intelligence and specialized ability tests 
with flying colors. His education was rather exceptional and in 
addition his experience had been along the lines of personnel re- 
search. All in all his application was rather unusual. 

Upon being introduced, the writer was struck with such a close 
resemblance to a personal friend that the two men could have been 
taken for twins. So close was this resemblance that during the 
entire interview the writer found it impossible to free his mind of 
the feeling that he was talking to the friend instead of to the 
applicant. As this friend was an exceptionally able man there was 
a very strong urge to employ at once. Fortunately, this temptation 
was successfully resisted and the applicant finally dismissed with, 
however, the determination to phone him an offer later in the day. 
Casually and as a matter of form only, the writer started to mark 
the Characteristic Sheet shown in the following figure : 


APPROACH . . 

SLOUCHY 

AWKWARD 

TIMID 

EFFUSIVE 

FORWARD 

WELL POISED 

ALERT 


REVULSIVE 

COARSE 

COMMONPLACE PAINTED 

PALE 

DARK 

PRETTY 


•LEMISNEO 

HOMELY 

UNTIDY 

WEAK 


FLORID 

GOOD LOOKING 

STRONG 


CRIFFLED 

STOUT 

TIHN 

WEAKLY 

PASSABLE 

WELL.BUIIT 



CHEAF 

FLASHY 

CARELESS 

WORN 


NEAT 

GOOD TASTE 



ILLITERATE 

NERVOUS 

LOUD 

QUICK 


SLOW 


lUIET 

REFINED A 

SPEECH. .V....... 


ACCENTED 










SULLEN 

TACTLESS 

TALKATIVE 

INATTENTIVE 

RETICENT 

TACTFUL 

MIXER 

tERSONALITV... 

CONCEITED 

SARCASTIC 

■^DOGMATIC 

PHLEGMATIC 

ATTENTIVE 

ENTHUSIASTIC 

likeable 


ARGUMENTATIVE OBSTINATE 

FLATTERING DCIECTCO 

SOBER 

HAS PEP* 

AMBITIOUS 

HEALTH .... 

POOR 

FAIR 

GOOD 

NERVOUS 






MNESTY 

INSINCERE 

DOUBTFUL 

EVASIVE 

FRANK 


SINCERE 



» 

MENTALITY. .. 

STUPID 

ECCENTRIC 

FAIR 

GOOD 


STUDIOUS 

EXCEPTIONAL 


EDUCATION 

IGNORANT 

PRACTICAL 

THEORETICAL WELL INFORMED 

■1 


1 

HHHHI 


JUDGMENT 

ILLOGICAL 

IMPULSIVE 

SLOW 

LOGICAL 

RAPID 

1 

XITIATIVE 

EST. GREATEST 
POTENTMLLTY 

OFI RATION 

" 'P'LanY ' '■ 

RESEARCH 

CONSTRUCTION 

BUSINESS 

SALES 

ACADEMIC 























■■■■ 

1 



JtMafA 11 

- H 


AITITUDKTOWARMj 


STARTING SAURY 
ADVAMCmiMT 


CODCl INDICATtS ruu VALUE OF WORD 
VV INOlCATEf EMFHASII 
0 MINIMIZU VALUE OF WORD 


Chabaotebistio Sheet 

A descriptive term or qualitative form of rating scale 


Every check was favorable until the word ^^talkative^^ was reached. 
While under the spell of the man's personality as a whole, the writer 
had been unable to pick out a single flaw but, placed under the 
microscope of the Characteristic Sheet, the very pleasing personality 
of the individual was separated into its constituent parts and the 
fact that he was talkative made evident. A second interview and a 
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careful investigation of his references revealed the fact that this 
was his solitary bad point. There is an element of humor in the 
fact that, after being informed of the reason for his rejection and 
allowed a third interview in which to convince that the fault was 
not incurable, he talked two solid hours trying to prove he could 
keep quiet. 

The above is inserted as a practical example of how an undesir- 
able characteristic may be hidden under a favorable general im- 
pression. Similarly, some very desirable characteristic may be 
hidden under a poor surface. 

It is to avoid unfair judgment based upon general impressions 
that we devised our Characteristic Sheet. Naturally it would have 
been much easier to have taken a course in character analysis but, 
unfortunately a study of the claims put forth by various character 
analysts and phrenologists has failed to convince us that the claims 
were based upon anything more than buncombe or misplaced 
enthusiasm. . . . 

After several months experimenting we decided to use a qualita- 
tive form of scale. Our first sheet had about half the characteristics 
shown in the final form so that we found ourselves forced to 
write in characteristic after characteristic in long hand. We then 
revised this form so that it included practically all of the char- 
acteristics shown in our present sheet, with about fifty per cent 
more. A check-up here showed that we had gone a little too far 
in the other direction so that a second revision was made giving 
us the form which we have in use at present. 

Our qualitative form of scale has eleven main divisions printed 
in the order that they impress the interviewer. Thus, APPROACH 
is listed first, then PACE & HANDS, PHYSIQUE, etc. After 
each main heading is given a number of qualifying adjectives. 
These may seem to the casual observer to be too few or too many. 
Our experience indicates that the number is about right, at least 
for our use. We have practically no occasion to add any char- 
acteristics and we do use all those that are included in the form. 
For example, under APPROACH we have listed both ^^Slouchy^^ 
and ^^Awkward.^^ This may seem unnecessary inasmuch as the 
two words are so closely related. Examination, however, de- 
velops the fact that a man may be awkward and yet a very 
desirable employee while the slouchy individual very rarely is. It 
is, therefore, desirable to know whether a man is awkward or 
slouchy. 

Further along we have ^^Eifusive^' and ^Torward,^^ another 
pair of rather closely related words. This same situation is repeated 
throughout the form. A careful examination, will reveal the fact 
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■■VWOlf A. WAT A tM» 


PBR 80 NAUTV f^BPORT 

Th« informatton on this to oo nMwittol 


N|UM of atudont 

PtoMo roium thto shoot to~ 


^oao of laotltntloiu. 


Sdoetion ond fuldonco of otadonto art haood on oeholootle roeords of achievement, health and other foci* 
ual 'records. Personalitjr, dflBcult to evaluate, to of great importance. You will greatly asetot in the'edue»> 
tion of the student named if you will rate him with respect to each question by placing a check mark on the 
appropriate horixontai line at any point which represents your evaluation of the candidate 

If you have had no opportunity to observe the student with respect to a given characteristic, plesse place 
a check mark in the space at the extreme right of the line. 

In the rectangle below each rating scale please describe briefly and concretely signiflcant pOrformaitosi 
aiid attitudes whi«i support your Judgment and which you yourself have observed. 

Let your statements answer apeeiflcallj the questions of the rating scale by showlngliow the student mhnl- 
fested the qualities mention^. 

Do not be aatisfled with the statemmit of an pinion eoncsmlng matters of fact,, If the facts themselves 
can be presented. 

Select those illustrations of conduct which are consistent ndth the pwsonaUty of the student as you have 
observed end understood it 

Besr in mind that from as many accurate observers as possible the eollege desires to secure concrete d»> 
scrlptions of the student's personality as exhibited in many situations and that the purpose is in understanding 
of the student's personality as a whole so that he and all concerned with hig education may guide hto develop* 
moot to the highest 

ihs following items illustrate the way in which, observers have reported evidence In support of their chadE* 
log of the highest answer to the second question (B)r 

Of s college senior: **10 my course in Eltoabethan drama he voluntarily built to scale raodsto 
of the Blackfriars Theater and the Fortune Theater based on the work of Chambers, Albright 
and others and demonstrated Eltoabethan methods of stagix^r several of the plays read.** 

Of a college senior: "Independently collected and etassifled correctly one hundred type specL 
mens of fossils found in the neighborhood of the college.** 

Of an eighth grade boy: "Finding In English assignment, the Introduction to Bums' The 
Cottar s Saturday Night,' a reference to Robert Pergusson's The Fanner's Ingle* as a p^ 
aible inspiration of Burns* poem, he looked up Fergusson's poem in the home library and conL> 
pared it with that of Bums. At the same time, desiring to read Bums in the Scottish way he 
mastered the phonetio system of Sir James Wilson’s ‘The Dialect of Robert Bums as spoken 
in Central Ayrshire* which be also found in the home library, and so Infisreoted the boys of 
his class in the pronunciation of Scottish words that even at the end of the year the lads still 
called each other by appropriate Scottish aicknames and used Scottictoma which they found 
In Bums and Wilson.** 

"At the sge of eleven began collecting diatoms from local ponds and streams and studyiim 
their forms under his, own microscope. Now possesses collection of microscope slides, induo* 

. ... .. .. — ^ . . ... . — ^ Carnegie Institu* 


ing some presented to him by scientists in Department of Agriculture 
tton. specimens collected by Shaokleton. Scott and other expwlitlooa." 

Bow wsQ do you uiwtJvM* v 


Posliloo 


(W) 


Graphic Ratihq 


that while these words at first may appear synonymous, they are 
really distinct. 

In marking the form it is well to bear in mind that all of the 
characteristics shown are used both in an aflSrmative and in a 
negative manner. For instance, if we check ^^SuUen^^ we mean 
that he is sullen. On the contrary if we do not mark suUen we 
mean that in our opinion the individual is not sullen. This being 
the case it is not sufficient merely to mark a few high points here 
and there. We must either rate carefully or not at all. 







EATING SCALES 


139 




K. BMlwspivinwwItkdtA* 
Bite puipow tai tenu «( 
whlek Iw dtetritetw Mb 
tiaiBBad MMrgpT 



PImn Miortd ho* iMteBBw that wppaitfoiir Jadgaakl. 


ScALB FOB Students 

In using our rating scale we do not, as is so often recommended, 
check the form while talking to the applicant because we find that 
by doing this the applicant is made ill at ease. We may occasionally 
check one or two characteristics but no attempt is made to fill out 
the form completely until after the applicant has left the office. 
The interviewer then, as a matter of routine, runs down the form 
and checks, according to the code, the various characteristics 
applicable to the individual interviewed. 

The criticism may be made that an interview, lasting possibly 
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only a few minutes, is hardly sufficient to allow the forming of 
definite opinions upon every characteristic shown on the rating 
sheet. We have, however, had very little difficulty in this respect, 
particularly as we became more familiar with the make-up of the 
form. In interviewing, we deliberately feel out the applicant to 
see whether or not he possesses the important factors influencing 
success, and also to ascertain whether or not he has any of the 
common qualities that tend toward failure. In marking up the 
sheet we usually discover that the analysis has consciously or un- 
consciously comprehended almost every characteristic printed on 
the form. 

We do not consider our rating form as a sure means of judging 
character. It is rather a means of arriving at a properly analyzed 
impression. When we check ^^Dishonest,^^ we do not mean that the 
applicant is dishonest but that he impresses us as such. He is not 
necessarily rejected on this account but is subjected to a more 
careful investigation than usual. This applies to the sheet as a 
whole. It might be well to state here that in addition to the 
Characteristic Sheet, we ask the applicant to fill out a rather 
comprehensive application form which asks for age, marital state, 
education, nationality, experience (type of work done and reason 
for leaving each position), height, weight, etc. It is therefore safe 
to assume that any information which seems to be lacking in the 
Characteristic Sheet is available in some other form. 

When we first started using the Characteristic Sheet we found 
that the rating made by Ohe interviewer often differed radically 
from the rating made by other interviewers of the same person. 
This was due to the fact that the various characteristic adjectives 
meant different things to the different interviews. We, therefore, 
conducted a rating class in which we all rated the same individual 
and then compared ratings. In a very short time the situation 
was cleared up so that the different ratings compared very closely 
with each other. Prom time to time we repeat this checking up 
to avoid a recurrence of such a condition. 

The Characteristic Sheet also plays a very important part as an 
aid to memory. Having no resemblance at all to the famous person 
who remembered, "Mr. Addison Sims of Seattle^^ so well, the writer 
after interviewing Mr. Sims and then talking to several hundred 
other individuals, has great difficulty in recalling that Mr. Sims 
ever existed. If, however, he can take out Mr. Sims^ Characteristic 
Sheet and glance over it, he has a word picture of the gentleman 
which is frequently almost as vivid as it would have been imme- 
diately after the interview. 
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6. Graphic Scale Plus Concrete Evidence 

Eating scales have evolved through various forms as the 
weaknesses of the earlier forms were revealed by use and 
analysis of results. Since the greatest need was for measuring 
more or less abstract qualities, the rating scale necessarily de- 
pended much on subjective evaluation of traits. This often 
resulted in ratings that were not comparable because the bases 
of judgment were not comparable. Efforts to remedy this defect 
resulted in scales for rating not abstract traits but types of 
behavior. Furthermore, the judgments were to be supported by 
specific instances illustrating the quality of behavior. One of 
the best examples of this more refined type of rating scale is 
one devised by a committee of the American Council on Educa- 
tion (pages 138 and 139). 

B. Factors Influencing Judgment 

7. Qualification of Judges 

H. L. Holijngwobth, Vocational Psychology and Character Analysis, 
97-98 (Appleton, 1922) 

Does the possession of a trait accompany ability to judge that 
trait correctly, either in self-estimation or in the judgment of 
others? Is the best inspector or superintendent of teachers one 
who herself excels in the art of instruction? Is the best literary 
critic one who is himself an artist in composition? Is exceptional 
journalistic aptitude a prerequisite of distinguished editorial work? 
Put in these forms the question assumes more than a theoretical 
interest, and it is a question on which practical policies do not seem 
entirely agreed. While we cannot pretend to solve the whole prob- 
lem, we can at least show what was the case in our own inquiry. 
For we have measured the ability of each individual to judge him- 
self and others, and we have also measured the standing of each 
judge in the traits considered. What relation exists between these 
various measures? 

The table below gives the results. The figures give the correla- 
tions (coeflBcients of agreement) between possession of a trait, or 
standing in it, on the one hand, and on the other hand, ability to 
judge that trait correctly either in self-estimation or in judging 
others for their possession of it. 

In general the more ^^admirable^^ the trait, the closer is the 
relation between possession of it and ability to judge it. The three 
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traits we have classified as ^^reprehensible^^ give either very low 
positive correlations or, in four cases out of the six, negative coeffi- 
cients. The latter cases suggest that lack of the trait in question is 
more likely to characterize those who are able to judge it, and this 
relation is especially clear in the case of judgments of the self. 
If then we define a trait as a desirable characteristic or aptitude, 
the inference is that in the long run the ability to judge the trait 
tends to be an accompaniment of the possession of it, and that the 
degree of the ability to judge varies directly with the degree of the 
possession of the trait. 


Correlation Between Possession or Traits and 
Judicial Capacity 


Trait 

Relation between Posses- 
sion of a Trait and Ac- 
curacy of Self-estimation 
in That Trait 

Relation between Pos- 
session of a Trait and 
Ability to Judge It in 
Others 

Humor 

.87 

.59 

Refinement 

.83 

.38 

Intelligence 

.59 

.49 

Sociability 

.47 

.48 

Neatness 

.45 

.22 

Beauty 

.15 

.23 

Conceit 

— .22 

.19 

Snobbishness 

—.27 

.33 

Vulgarity 

—.37 

—.24 


8. The Halo Effect 

E. L. Thorndike, **A Constant Error in Psychological Eatings,” Journal 
of Applied Psychology y 4:25, 27*29 (1920) 

In a study made in 1915 of employees of two large industrial 
corporations, it appeared that the estimates of the same man in a 
number of different traits such as intelligence, industry, technical 
skill, reliability, etc., etc., were very highly correlated and very 
evenly correlated. It consequently appeared probable that those 
giving the ratings were unable to analyze out these different aspects 
of the personas nature and achievement and rate each in inde- 
pendence of the others. Their ratings were apparently affected by 
a marked tendency to think of the person in general as rather good 
or rather inferior and to color the judgments of the qualities by 
this general feeling. This same constant error toward suffusing 
ratings of special features with a halo belonging to the individual 
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as a whole appeared in the ratings of officers made by their 
superiors in the army. . . . 

The same constant error appears in the correlation of the total 
Scott rating with a rating for technical ability as a flyer in the 
case of aviation officers. It is known from abundant evidence that 
technical ability as a flyer is a rather highly specialized quality. 
Considering the restricted range of the aviation cadets, the corre- 
lation between general ability for officer work and technical ability 
as a flyer could hardly be above .40, without any attenuation. As 
attenuated by the imperfections of the rater^s knowledge of both, 
it could hardly be above .25. Yet the correlations for the eight 
raters studied in this respect are .74, .85, .52, .91, .63, .72, .47 and .53, 
an average of .67. Obviously a halo of general merit is extended 
to influence the rating for the special ability, or vice versa. 

Mr. Knight of Teachers College has studied this same effect in 
the case of 129 teachers rated by their superior officer for certain 
qualities on the Boyce score card. The ratings in question were 
official and were used to determine salaries and promotions. Gen- 
eral merit as a teacher has correlations of .68 with intellect, .79 
with power in discipline, and .63 with voice. It is clear that the 
rating of a teacher’s voice must have been influenced by the general 
impression of her ability. Voice correlates .50 with ^Tnterest in 
Community Affairs,” and .63 with intelligence! 

... In the cases so far the correlations are a resultant of (1) 
the real facts, (2) the constant error of the ^Tialo,” as we may call 
it, and (3) the reverse error of attenuation due to chance in- 
accuracies in the ratings. In certain further work by Mr. Knight 
the correlations are freed from the last influence, by being based 
on the composite rating of two groups, each of a number of teachers 
who knew the individuals to be rated fairly well. The self- 
correlations of the ratings by one such a group with ratings for the 
same trait by the other group are over .90. The correlations for 
general ability as a teacher with intellect and with ability to disci- 
pline are about .95 and .80! The correlation of intelligence and 
ability to discipline is about .80 ! The correlations of a standard test 
of intelligence with general ability as a teacher and with ability to 
discipline are, for the individuals in question, not over .3. 

The writer has become convinced that even a very capable fore- 
man, employer, teacher, or department head is unable to treat an 
individual as a compound of separate qualities and to assign a 
magnitude to each of these in independence of the others. The 
magnitude of the constant error of the halo, as we have called it, 
also seems surprisingly large, though we lack objective criteria by 
which to determine its exact size. As a consequence science seems 
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to demand that, in all work on ratings for qualities the observer 
should report the evidence, not a rating, and the rating should be 
given on the evidence to each quality separately without knowledge 
of the evidence concerning any other quality in the same individual. 

QUESTIONS 

1. Specify the conditions under which rating scales are to be used. 

2. What are the advantages and disadvantages of recording the rating 
of a person during or after the interview? 

3. Since few, if any, rating scales are highly reliable, should they be 
used? What determines whether a rating scale is of value for a 
particular purpose? 

4. Explain why rating scales may need to be different for use by 
different persons or in different situations. 

5. Explain the difference between constant errors and variable errors. 



CHAPTER VI 

'^MENTAL TESTS AND INDIVIDUAL PLACEMENT 

To the popular mind, intelligence testing and psychology are 
practically synonymous. This result is attributable largely to 
the excellent newspaper publicity given to the findings of the 
Army Alpha and their real or assumed social significance. 
Since the war most freshmen have become aware of the existence 
of the psychology department because the initial ability tests 
have usually been administered under its auspices. 

However erroneous this impression may be, it is nevertheless 
true that mental tests (which include much more than sheer 
intelligence tests) do bulk large in the literature of contem- 
porary psychology. More than a thousand distinct tests are 
available in commercial quantities for almost any conceivable 
purpose. Some are as indispensable to the applied psychologist 
as the stethoscope and sphygmomanometer are to the practicing 
physician ; others are of but occasional usefulness ; and some are 
positively worthless. Here it is particularly true that pro- 
fessional discrimination is essential to a wise use of these tools. 

Measures of general intelligence or brightness are perhaps of 
maximum service because there are very few situations in which 
knowledge of a man’s native capacity does not explain much of 
his fate. For many industrial tasks, there is no ^^substitute for 
brains.” In some it may be perfectly irrelevant. In the latter 
case, it is customary to appeal to special aptitude or trade tests 
because industry is more concerned with asking, ^^Can this man 
run a press safely ?” than ^‘What is this person’s mental level ?” 
Special aptitude tests exist because individuals exhibit an un- 
evenness of traits, due either to varying rates of development or 
unequal original endowments. 

^ The chief use of tests is to select those persons who will be 
likely to be successful at particular jobs and eliminate those 
who are poor risks. How do we know who will succeed and 
who will fail? Either by following up the candidates after 
they have been with the company for some time and noting the 
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relationship between the scores made on the test and the pro- 
ductivity and skill of the workmen; or (as is more customary) 
by trying out the test of mature hands of known degrees of 
ability. The proposed test has discriminatory powers if the 
good men make high scores and the poor men make low scores. 
If no such differentiation is obtained, the test must be rejected. 

The question is often raised, Is not injustice occasionally 
done to some candidates ? Admittedly, not all persons who score 
low on a performance test will fail on the job, nor will all who 
do well make good. But this is because other factors, such as 
industry, ambition, interest, etc., complicate the prediction. In 
the long run, the experimental evidence demonstrates that those 
who are superior in any function at the outset tend to be such 
at the end, and vice versa. True, this does not hold for each 
individual; but in most psychological testing we are dealing 
with mass quantities in which the burden of probability must 
be followed. 

An important theoretical point should be stressed here. Most 
mental tests aim to be measures of capacity rather than of 
ability. The former refers to aptitude or native potentialities 
for achievement, the latter to actual manifest accomplishment. 
The difference is often significant. From a long-distance view- 
point, it would be more profitable for an employer to engage a 
workman with high capacity but low ability than one who, even 
though he excelled the former in present ability, would ulti- 
mately prove below him in capacity. ^ 

A. Measures of General Intelligence 

^ 1. The Principle of a Psychological Test 

A. W. Kobnhauseb and F. A. Kingsbuby, Psychological Teats in Business^ 
3-4 (University of Chicago Press, 1924); reprinted by permission 

The principle of the psychological test is to use a sample of one^s 
behavior to indicate his abilities or other tendencies, and hence to 
predict his probable future behavior. This is indeed the basic prin- 
ciple of any sort of test, psychological or otherwise — ^measuring a 
representative sample for the purpose of predicting what other 
samples are likely to be. The grain buyer does not need to exalnine 
each grain in a carload of wheat, nor does the structural engineer 
need to measure the strength of every beam that goes into a build- 
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ing. Having assured himself that the sample of grain or the 
single beam is typical of the rest, he grades or tests that sample 
and pins his faith to the uniformity and constancy of the condi- 
tions which produced those results. Similarly, when we give a 
typing test, a cancellation test, or an intelligence test to an indi- 
vidual, we assume that the internal conditions which determined 
his score on the sample are so constant that we can rely on his doing 
likewise under any similar conditions. The test then is given for 
purposes of prediction. 

* 2. Kinds of Intelligence 

E. L. Thorndike, "Intelligence and Its Uses,” Harper^s Magazine, 140: 

227-229 (1920) 

As a sample to illustrate both what the scientific study of person- 
nel has done and what it has to do, we may take the problem of 
intelligence and its uses. 

Men talk freely about intelligence, and rank their acquaintances 
as having very little, little, much, or very much of it. If, however, 
they try to state just what it is, and how it is to be measured, there 
is diflSculty. One says, ^Tt is thought-power; and it is measured 
by the personas ability in school and in life.^^ Another retorts, 
^^What is thought-power?^^ and calls attention to the fact that 
ability in school and ability in life are different things. Smith 
declares that ^intelligence is ability to learn, and when asked, 
^^To learn what?” adds, ^^To learn anything.” A teacher present 
then observes that one of the slowest boys at learning Latin whom 
he ever knew made record progress in learning to swim, skate, and 
play ball. Jones, who has turned to the dictionary, says: ^This 
suits me, * Readiness of comprehension!* I call a man intelligent 
who can understand questions — see the point. Give me fifteen 
minutes^ interview with a man and I can give you a measure of his 
intelligence.” Some one at once objects that a man may be slow 
and incorrect in responding to questions, but quick and sure in 
locating the trouble with an automobile, or in seeing a bargain, or 
in sizing up the temper of a mob of strikers. 

[The facts of everyday life, when inspected critically, indicate 
that a man has not some one amount of one kind of intelligence, 
but varying amounts of different intelligences. His ability to thinly 
with numbers may be great ; his ability to think with words smalL^ 
He may be a successful student of history and a failure at learning 
physics. Compare Grant^s intellig ence in using an army with his 
intelligence as a business trader. (Jn our ratings of men we un- 
consciously strike a sort of average of his abilities in learning, 



148 KEADINGS IN INDTJSTEIAL PSYCHOLOGY 


thinking, and acting. The source or cause of this average ability^ 
is what we really have in mind when we speak of his intelligence^ 
Numerous scientific investigations of human intellectual abilities 
confirm and extend this view. [^No man is equally intelligent for 
all sorts of problem^ Intelligence varies according to the life 
situations on which it works. A man so feeble-minded in most 
matters that he is confined in an asylum is found to play a first- 
rate game of chess. A man who in his day was famous the country 
over as editor, speaker, and executive never was able to pass fresh- 
man mathema^s in college. Such extreme cases are, of course, 
found rarely. T^ere is a general rough correspondence or correla- 
tion, such that a man notably intelligent in one respect will usually 
be above the average in others also. But the correlation is far from 
perf ec^ Shakespeare was successful as a business man, and doubt- 
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Indivtoual Differences in Kinds of Intellioenob 
Shaded area represents average intelligence of the adult American 


less would have made a good record as a lawyer, farmer, statesman, 
navigator or grammarian; but no competent person believes that 
his intelligence was equally adapted to all these. The general fact 
may be kept in mind in the form of a diagram like the figure 
above. The continuous line represents the intelligence possessed 
by individual A, the height of the line representing the amount of 
intelligence. The dotted line tells the same story for B. The dash 
line tells the same for C. A is on the average the more intelligent, 
and C the least; but B surpasses A in Several respects, and C 
gurpasses A in two. 
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f^perteet description and measurement of intelligence would in- 
volve testing the man’s ability to think in all possible line^ just 
as a perfect description and measurement of the mineral wealth of 
a state would involve adequate testing for iron, copper, gold, silver, 
lead, tin, zinc, antimony, petroleum, platinum, tungsten, iridium, 
and the long list of rarer metals. 

j\FoT ordinary practical purposes, however, it suffices to examine 
lor three ^^intelligences, which we may call mechanical intelli- 
gence, social intelligence, and abstract intelligence. By mechanical 
intelligence is meant the ability to learn to understand and manage 
things and mechanisms such as a knife, gun, mowing-machine, 
automobile, boat, lathe, piece of land, river, or storm. By social 
intelligence is meant the ability to understand and manage men 
and women, boys and girls — to act wisely in human relations. By 
abstract intelligence is meant the ability to understand and manage 
ideas and symbols, such as words, numbers, chemical or physical 
formulae, legal decisions, scientific laws and principles, and the lik^ 
Mechanical intelligence and social intelligence refer to thought anU 
action directly concerned with actual things and persons in one^s 
han&s and before one^s eyes. When the mind works with general 
facts about things and people, as in the study of physics and chem- 
istry, or history and sociology, its action is referred to abstract 
intelligence. 

IJnthin any of these intelligences a man displays relatively great 
consistency^ The man who learns carpentering quickly and well 
could commonly have done nearly as well as a mason, sailor, plumber, 
millwright, or auto-repair man. The man who succeeds as a 
politician would commonly have done well as a salesman, hotel 
clerk, confidence man, or, if provided with certain accessory traits, 
as a parish priest or school principal. The boy who cannot learn 
algebra, history, and sciences will probably be unable to learn law, 
engineering, philosophy, and theology. 

([petween one and another of the three there is relatively great 
disparity?) The best mechanic in a factory may fail as a foreman 
for lack of social intelligenc^j The whole world may revere the 
abstract intelligence of a philosopher whose mechanical intelligence 
it would not employ at three dollars a day ! v 


3. Intelligence Tests and School Orades 

L. L. Thuestonb, “Intelligence Tests for Engineering Students,” Engineer- 
ing Education, 13:263, 287-290, 303-305 (1923) 

In the fall of 1919, Committee 22 on Intelligence Tests of the 
Society for the Promotion of Engineering Education induced a 
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number of engineering schools to participate in a cooperative study 
of the predictive value of various kinds of examinations. Intereirt 
at that time was directed toward intelligence tests, trade tests, 
objectively scored examinations, and other recent developments in 
examination technique. The committee was asked to investigate 
the possible practical usefulness of these new types of examinations 
for engineering schools. The results of such an investigation 
might reasonably be expected to bear on the provision of entrance 
requirements and entrance examinations for engineering colleges. 

Description op the Tests 

Six tests were used in this investigation. These were called (1) 
arithmetic, (2) algebra, (3) geometry, (4) intelligence, (5) 
physics, and (6) technical information. 

Test I: Arithmetic Problems , — One might at first sight object 
to the use of a test in arithmetic with high school graduates who 
have already demonstrated by high school certification that they 
are entitled to admission to an engineering course by the customary 
entrance criteria. This objection would probably be based on^the 
fact that arithmetic as a separate study is not pursued beyond the 
grammar grades and that the high school student is supposed to 
have mastered the four fundamental operations. We have included 
an arithmetic examination in the series, however, with several defi- 
nite objectives in mind. The test questions have been so selected 
that they should appeal to the student with engineering interest. 
The arithmetical calculatiojis called for are of the simplest kind, 
but the interpretation of the problem which precedes actual calcu- 
lation requires that the student think in terms which should be 
interesting to the engineering student. . It is not unusual for a 
student to possess the necessary arithmetical ability for this test 
who thinks that he cannot pass it simply because he is not suiffi- 
ciently interested in the content to stop and read it carefully. This 
test is in one of the best tests for the prediction of freshman 
scholarship in engineering. 

The arithmetic examination differs from other examinations for 
the college freshmen mainly in that the problems are relatively 
simple. It presupposes that the bright and successful student will 
solve more of these simple problems in the given time than his less 
gifted classmates. The differentiation between the students is 
therefore largely a matter of speed in doing what they all can do. 

Test II: Algebra Problems . — ^This test does not deviate markedly 
from other algebra examinations. The test contains twelve algebra 
problems and was given under conditions similar to those of Test I. 
The time limit for thk test is also thirty minutes. 
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Test III: Oeometrical Construction. — The purpose of this test 
is to determine whether the student is able to apply the principles 
of plane geometry to simple problems in construction. We have 
assumed in devising this test that it is possible for a student to 
memorize the propositions in plane geometry without being able 
to apply them on the drawing board. The test problems are as 
follows : 

1. Bisect this angle. Show all your construction lines. 

2. Draw any triangle with a perimeter equal to the given line. Show 
all your construction lines. 

3. Divide this line into three equal parts. Show all your construc- 
tion lines. 

4. Draw a right-angled triangle with this given line as its hypotenuse. 
Show all your construction lines. 

5. Draw a square so that its area will be equal to the sum of the 
squares on the given lines. Show all your construction lines. 

6. Locate the center of this circle. Show all your construction lines. 

7. Draw a line through the given point to the given line so that the 
angle formed will be equal to the given angle. Show all your con- 
struction lines. 

8. Extend these two lines and connect them by an arc of % inch 
radius. Show all your construction lines. 

9. Draw an arc of % inch radius so that it will be tangent to the 
given arc and the given straight line. Show all your construction lines. 

The given geometrical data in the form of the necessary lines 
and arcs were printed in the test pamphlet. 

Test IV: Intelligence Examination. — The purpose of an intelli- 
gence examination is to ascertain as far as possible the native men- 
tality of the candidate irrespective of his formal education. It is 
probably not possible to exclude from an intelligence test score the 
effect of formal education but the intelligence tests in general use 
certainly minimize this factor as far as possible. The intelligence 
test used in this study is a combination of five of the best known 
intelligence tests ; namely, analogies, opposites, number completion, 
the proverbs test and the syllogism test. 

Test V: Physics. — ^This test consists of a series of simple prob- 
lems in physics. The problems are so stated that the student must 
select on his own initiative the principles that apply in the solution. 
The test does not call for any repetition of principles from memory. 
In fact mere repetition of memorized material is discouraged 
throughout all these examinations. 

Test VI: Technical Information. — In this examination we at- 
tempted to ascertain how much general technical information the 
can^date had acquired during his high school career on his own 
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initiative and by his own interest. For this reason the items are 
mostly such as would represent activities outside of school. They 
cover such technical information as a boy would acquire from read- 
ing popular technical journals, constructing mechanical toys, in- 
quiring about automobile engines, wireless telegraphy, and the 
various mechanical and electrical appliances in his immediate en- 
vironment. If a boy has acquired an extensive fund of such general 
and semi-popular technical information one may be justified in 
assuming that his interests are fairly stable toward the engineering 
profession. 

The following are some sample items from the test : 

Answer these questions by underlining one of the four given answers 
for each question. 

1. A magnet attracts 

brass copper iron platinum 

2. An air rifle uses for ammunition 

.22 short BB shot .32 center fire Cb caps 

3. In making a core for an induction coil one ordinarily uses 

mahogany rubber copper iron 

4. Harley-Davidson is the name of a 

motorcycle electrocouple wireless detector aeroplane 

6. B. P. M. represents 

volume speed content direction 

Almost 7,000 freshmen engineering students completed these six 
tests in 49 different colleges and universities. Some of the results 
are summarized as follows: 

An examination in algebra for thirty minutes gives on the 
average higher predictive value with reference to freshman engi- 
neering scholarship (.42) than the high school grade in algebra 
(.29). This represents the average for all the colleges in which 
the records were compiled. An examination in physics for thirty 
minutes gives practically the same predictive value (.34) as the 
high school mark in this subject (.33). The half-hour test in 
constructive geometry gives practic^ly the same predictive value 
(.30) as the high school grade in the same subject (.29). The 
entrance examinations in algebra, arithmetic, physics, chemistry, 
and geometry give higher predictive value with reference to fresh- 
man engineering scholarship than the intelligence test. This is to 
be expected because of the heavy loading of mathematics and 
physics in the freshman engineering curriculum. The half hour 
intelligence test gives higher predictive value for engineering fresh- 
man scholarship (.29) than the high school grade in English (.27) 
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although this difference is hardly sufficient to be considered stable 
and significant. The two criteria are practically comparable in 
diagnostic value. The average marks in a three-hour examination 
program including all six of the tests gives a much higher pre- 
dictive value for engineering freshman scholarship (.46) than the 
average mark in the four-year high school course (.39). 

It may seem strange that a three-hour examination should give 
more reliable prediction of the students capacity for college work 
than his average attainment in four years of high school work. 
This finding is probably due to the fact that the high school grades 
vary considerably, the same mark meaning different standards in 
different schools. The examinations were conducted as uniformly 
as possible in all the participating colleges and the papers were 
marked in a predetermined way. 

4. Individual Differences in Employees 

Marion A. Bills, “Predicting the Careers of Clerical Employees,” Service 
Bulletin of the Bureau of Personnel Research, 6:2-4 (1920) 

Story of Sally Jones , — The first story is about Sally Jones. 
Twelve years ago Sally graduated from high school. It might have 
been from the eighth grade as far as it affects this story. Her 
family would not have considered letting her go into factory work 
or becoming a counter sales girl, but clerical work had a more 
respectable air. She applied for and secured a position with a 
large company. Several hundred other ^^sweet girl graduates” of 
that year did the same thing. Back in Sally^s mind was the firm 
conviction, although she would not have admitted it even to her- 
self, that the work was temporary. She thought of it as a good 
fill-in for a year or two, — then marriage and a home of her own. 
So did practically every one of the hundred graduates. 

The work that Sally was given was routine work but she rather 
liked it. It kept her just busy enough and did not distract her 
mind from the things which to her at that time were the really 
important things of life. She certainly liked the intimate associa- 
tion with the other girls in the office, the stolen visits about last 
night^s dance and the lunch hour discussions. Sally, however, was 
conscientious and gave value received on her job, though she used 
her rather keen mind only enough to satisfy her conscience. 

At the end of five years, 75 per cent of the clerks who had entered 
with Sally were married. Another 10 per cent had gone into some 
other work. Two college graduates who came in at the same time 
were running a tiny tea shop. There was a girl who had gone into 
advertising and one who was painting really clever Christmas cards. 
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But for some reason Sally had not married and, having no special 
genius for other things, had stayed on with the company. 

Gradually, very gradually, during these five years Sally^s view- 
point on what constituted the important things of life had changed. 
She still went to dances and picnics but the next day she thought 
primarily of the job and not the dance. At the end of four years, 
because Sally had been conscientious, because at least for the last 
few months she had been doing decidedly better work, and because 
a better position happened to open up, Sally was promoted. The 
new job was interesting and more and more her mind continued to 
dwell on her work. As a result another promotion came in a short 
time, which likewise directed her mind to the work and thus the 
inevitable circle of more interesting work, closer attention, more 
interesting work began. 

Sally was sorry, in one way, for she was leaving her best pal, 
Mary, behind. Mary’s and Sally’s careers up to this point had been 
the same. Fate had not happened to make either join the eighty- 
five per cent that had left, but from this point their careers sepa- 
rated, for ^^Sally had brains,” so her chief said in comparing her 
to Mary. Mary was still doing the same routine work. She did 
not mind the work, particularly; overcoming its difficulties was 
more interesting than otherwise (there had always been more 
difficulties in the work for Mary than for Sally) hut she would 
have liked more pay. However, on a whole, she took it fairly 
philosophically. Sally took too many chances and introduced too 
many ideas for her. In time Mary hopes to be chief of the section 
of routine work that she is in. 

Today Sally is buying all the paper for the company and is 
spending a half million a year. Her outside interests are a bit 
more staid than they were twelve years ago but even at forty she 
will not be the spinster that Mary is at thirty. They have both 
become permanent employees of the company. They may marry 
and leave but the chances of that are no greater than that any 
man may leave for a better position. 

Two months ago Sally and Mary both took an intelligence test, 
: their respective scores being 140 and 83. With this information 
' twelve years ago, any personnel director could have predicted their 
future careers provided they remained with the company. No one 
could have predicted whether or not they would be of the 75 per 
cent to take on matrimonial bliss. 
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6. Intellectual Levels of Oirls in Industry 

Emilt T. ‘^Minimum Intellectual Levels of Accomplishment in 

Industry,” Journal of Personnel Research^ 3:210-211 (1925); 
reprinted by permission of Williams & Wilkins Co. 

In machine operating jobs the findings demonstrate that thirteen 
years is an adequate intellectual level. As a result of an experi- 
ment in training girls of subnormal mentality to operate electric 
power sewing machines, however, it was found that girls of from a 
mental age of six years and eight months to ten years and eight 
months could learn to run such machines. In industrial concerns, 
however, girls who have not been trained and who have as low a 
mental rating as ten years, frequently leave the job indicated 
after a period ranging from one day to five weeks. The reason 
given for dismissal is often "spoiled goods^^ or "too slow^^ or 
"cannot learn job.” The experiment is too recent to furnish 
definite data as to just what careful individual training in 
machine operating may accomplish for girls of a low grade of 
intelligence. 

The simplest machine jobs are the sewing of window shades, 
garters, and powder puffs, all being articles that are handled readily 
by girls of a mental age of twelve years. Straight seam sewing, 
the stitching of corsets, and art linens (this includes the sewing 
on of braids, bindings and upholstery) require an intellectual level 
of thirteen years. The straw hat sewers, the workers on the Zig- 
Zag machine and hem-stitching machine in industries where the 
girl must learn to thread and adjust the machine demand an in- 
tellectual level of thirteen years. The completion of an entire 
garment which demands judgment, extreme accuracy and a ready 
adjustment to different varieties of material, requires an intellec- 
tual level of thirteen years also. 

Hand Sewing is a trade offering manifold opportunities to the 
group of girls served by the Bureau. Hand-sewing jobs have been 
grouped into (1) the mounting of materials, buttons, novelties 
and the like on cardboard, work which can be performed by girls 
of a mental age of nine years; (2) sewing bows on novelties, also 
a possible task for a nine years mentality, provided the girl has 
received previous training in school; (3) hand sewing on garments 
which does not demand any speed can be done by girls of ten years 
mentality, while the next grade of work, sewing on labels, does 
necessitate quick work, and although the mental age of ten years 
is sufl&cient, we find only a twelve years mentality persevering 
through the three-month period. 

There are other jobs such as pencil-making, where girls of a 
mental age of eight years and seven months are making good; 
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paper-box-making which seems to require at least a nine-year level; 
winding cotton and wool braid, in which occupation girls of ten 
years and six months mental age have remained on their jobs ; the 
hooking up of dresses for a model which is being done by a nine- 
year-old, but no group statistics are available as yet. 

6. Limitations of Mental Tests for Manual Worhers 

A. S. Otis, “The Selection of Mill Workers by Mental Tests,” Jowrml of 
Applied Psychology, 4:339-341 (1920) 

The writer was called in 1919 to the oflBce of a large and 
progressive silk manufacturing company in Connecticut to ^^install 
a system of mental tests for prospective employees^^ (both clerks 
and mill workers). Bringing to bear his experience in mental 
testing in the army and schools the writer constructed two systems 
of intelligence tests, one for clerks and executives, similar to the 
Otis General Intelligence Examination, and a comprehensive per- 
formance intelligence examination somewhat similar to the per- 
formance tests used in the army for foreigners and illiterates. This 
latter was for all mill workers, a large percentage of whom were 
foreign or illiterate. 

The clerical intelligence test proved to be of decided value in the 
selection of members of the office force and has been adopted for 
permanent use. It is not the purpose of this article to discuss 
this test. 

The results of an exten(|pd tryout of the performance intelligence 
examination, however, are both startling and baffling and cast an 
ominous shadow over the future of strictly intelligence tests for 
manual workers. 

The performance scale used in this connection consisted of 13 
tests covering a wide range of mental and manual activity. The 
examination of an individual lasted on the average an hour. In all 
some 400 employees were tested. These were placed in three 
groups according to their productive ability ascertained by careful 
investigation. In the last analysis it was found that the correlation 
between intelligence and productive ability was zero ! No amount 
of age grouping or length of service grouping would bring anything 
but zero out of the correlations. 

That the tests did measure intelligence one may be perfectly 
confident, first, because for the most part they were standard tests 
which have been used in one form or another for years — ^picture 
puzzle, drawing designs, paper folding, etc. The ability of clerks 
in these tests was found to be distinctly above that of mill workers 
as a class. Secondly, the intercorrelations between the several tests 
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ranged between .40 and .76 denoting a ^^reliability coefficient^^ for 
the whole scale of .97. When 13 widely varying tests tend strongly 
to measure the same ability that ability must be ^^general ability^^ 
or intelligence. 

The writer is not prepared to say that it is proven conclusively 
that there is no correlation between intelligence and efficiency in 
mill work, for various reasons. It cannot be asserted confidently 
that every examinee did his best on the tests. There was lacking 
the incentive that is present when an applicant seeks employment. 
These examinees were already employed and saw no purpose in the 
tests. Moreover, the rating in productive ability was not as re- 
fined as could be desired due to numerous difficulties which could 
not be overcome in making the ratings. Furthermore, it was not 
possible to test such individuals as had failed to learn to weave or 
spin or be worth employing in some branch of the industry. These 
might have shown a lesser intelligence as a group. 

On the other hand the difficulties above mentioned are only such 
as would be expected to ^^attentuate” the correlations — to reduce the 
true correlations to, say, one half or less. But a correlation must 
be pretty small in the first place if one half or one third of it 
equals zero ! We are forced to conclude therefore that intelligence 
is a very unimportant factor in efficiency in silk mill work. 

The psychologist can hardly rest content with such a conclusion 
without some sort of explanation, considering the known correla- 
tion between intelligence and clerical ability or executive ability 
or scholastic ability, military ability, etc. The following is sug- 
gested as a possible explanation. 

Firstly, the machinery of the present day is so efficient and 
automatic that very little intelligence is needed to use it. More- 
over, machine work is so specialized and monotonous that an intelli- 
gent person is very likely to revolt at it after a moderate period. 
The writer met one person who said she had sat in the same chair 
every work day for 18 years at her occupation of pasting strips of 
white paper around the edges of cardboard boxes. Yet she seemed 
entirely contented with the work and said she liked it. Some 
weavers had worked in the same mill for 35 years. Many persons 
do nothing but put full spools of silk in place of empty ones, week 
after week, year after year, with seeming contentment. Others do 
nothing but cut imperfections from thread and tie the ends — ^the 
imperfections being located by electric machinery automatically. 
Others do nothing but tie knots in breaking thread. Weaving is per- 
haps the most skilled operation in the mill. The operation of a loom 
is probably no more complicated than the operation of an automo^ 
bile, yet three months are devoted to teaching a ^Veaver learner.^^ It 
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wWd seem that almost any degree of intelligence could be taught 
in that time to thread bobbins, tie knots, watch for imperfections, 
etc. The man who was considered the best weaver in the mill, 
having never failed to ^^make bonus^^ for a long period, took some- 
thing like ten minutes to assemble the parts of a simple picture 
puzzle of twelve square pieces which intelligent persons had as- 
sembled in 25 seconds, and he was then satisfied to leave the ear 
under the chin. Another good weaver could not put the mouth 
under the nose in 25 minutes ! 

The conclusion which the writer draws from these researches is 
that intelligence is not only not required in a modern silk mill for 
most operations but may even be a detriment to steady efficient 
routine work. What qualities are required remain to be sought. 
Whether they are measurable is doubtful. They may be stolidity, 
patience, inertia of attention, regularity of habits, etc. 

The field of industrial psychology as applied to manual labor is 
believed by the writer to be virgin soil. 

B. Special Aptitude and Trade Tests 

7. Kinds of Tests 

A. W. Kobnhaxjseb and F. A. Kingsbury, Psychological Tests in Busimsss, 

15-20 (University of Chicago Press, 1924) ; reprinted by permission 

Standa/rdized and Unstandardized Tests . — ^A psychological test 
is by no means unique. It is a refinement of methods we are 
crudely using every day. When a layman is first introduced to a 
psychological test he may be surprised that it is so simple, and may 
think he could go ahead and devise one himself. Doubtless he 
could. In fact, a great many people with no psychological train- 
ing have tried it. But whether the product will have any value is 
another matter. Anybody can take a stick and put marks along 
its length, but whether these marks mean inches or centimeters or 
nothing in particular is another question. Anybody can prepare 
a list of questions or set down a number of problems of the 
sort he has seen in some test, but if these are not standardized 
nobody can tell what any given response to them means, except 
in terms of his own subjective opinions. For anyone else they are 
worthiest 

An ambitious but untrained amateur sets out to devise a test for 
a given occupation. He prepares a series of 100 questions and 
announces that 90 per cent answered correctly shall be regarded as 
passing. Then a technically trained tester happens along and 
begins to quiz him, asking such questions as: 
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Are these questions worded absolutely unambiguously? How do you 
know? 

Are they all of equal — or accurately graded — difficulty, so one 
means as much, and should mean as much, in the score as any other? 

Is there a fixed time limit? Why? Or why not? If so, is it made 
and kept absolutely uniform whenever the test is given? 

Will a slow reader or a slow writer make a lower score than one who 
reads or writes rapidly? If so, is it a trade test or a reading-writing 
test? 

Will any subject be certain to get the same score, no matter who 
gives the test? How do you know? 

Will he be certain to get the same score, no matter who marks it? Is 
there any way in which a generous marker can score him higher than 
a hard marker could? If not, how has this personal element been 
eliminated ? 

Has the test itself been tested ? 

Why is 90 set as the passing mark? Did you decide arbitrarily? If 
so, what proof of the correctness of this figure have you? Did you 
decide by taking the test yourself? If so, what evidence have you 
that your performance is the correct standard? Or did you try it on 
a group of workers? 

How many workers have you tested with it? Is this enough to 
constitute a reliable sample? 

How did you pick out these workers? At random, or did you select 
cases favorable for your purpose? 

Did the successful workers all score 90 or above? The poor workers 
89 or below? If not, do you know how reliable it is in separating 
these groups? 

How did you determine which are "good” and which "poor” workers? 
Was that a reliable method? 

Is this test available so that other people can try it out under pre- 
cisely similar conditions and compare their results reliably with yours? 
Are your results available for such comparison? 

The well-meaning amateur has perhaps never thought of some of 
these things at all, or he cannot give answers that prove the test 
score to be a reliable, valid, and accurately interpretable sample 
measurement. True, even a standardized test may not rank A -f on 
all these points. But if the test-maker knows how close to reli- 
ability it is, that is worth a great deal. 

Such considerations distinguish the standardized psychological 
test from one which is nothing more than "somebody’s guess.” To 
work out and establish a sound technique, to obtain accurate norms 
for comparison and interpretation of test results, and to deter- 
mine the validity and reliability of a test — ^these demand thorough 
psychological and statistical training on the part of the test-maker. 
His psychological training suggests to him, in the light of what he 
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knows about human behavior, the sort of material and method of 
presenting it which will call forth the traits he wants to measure. 
It aids him in finding standards, against which to check up his 
beliefs about what the test measures. It makes him keenly alert 
to countless sources of error, unsuspected by the layman, which 
complicate psychological experimentation. It shows him how to 
guard against these errors. It helps him to understand the real 
significance of high or low test scores. His statistical training 
teaches him how to work out many details of technique; how to 
ascertain the validity and reliability of the test; how and where 
to get comparative standards of norms; and how to express these 
norms so as to permit accurate comparisons. 

Classes of Psychological Tests . — Perhaps it will help us to get a 
clearer notion of the nature of psychological tests, as well as to 
appreciate their infinite variety, if we try to classify them in 
various ways. Any classification, we should remember, is no more 
than a convenience. It cannot be a rigidly mechanical affair, since 
there are literally hundreds of different standardized tests, all of 
which differ in some detail from every other, and consequently no 
two of which measure exactly the same thing. From whatever 
standpoint we choose to group them, there will be some tests whose 
nature is such that we would be equally justified in including 
them in any of two or more groups. With these precautions, let 
us proceed. The simplest way of classifying tests is into (1) indi- 
vidual tests, and (2) group tests. The earliest tests were mainly 
of the first sort, designed to be given to one person at a time. 
Group tests are more recenfand involve a somewhat different tech- 
nique. Indeed, the first widely used group intelligence test was 
that used in the United States Army in 1917-18. It is harder to 
maintain uniform controlled conditions with fifty subjects at a 
time than it is with one. Nevertheless, the great economy of being 
able to test from fifty to five hundred people in the same time it 
takes to test one has led to the rapid multiplication of group tests 
during the past few years. 

Another possible basis for classification is in terms of the form 
of response which the conditions of the test call for. These may be 
either (1) oral responses, (2) writing or marking, or (3) per- 
formances of any other sort. While individual tests may utilize 
any or all of these types of response, group tests usually necessitate 
writing or checking. Since people vary in their normal speed of 
Writing, it is usually desirable to eliminate this complicating factor 
by having the subject respond by underlining or making a check 
mark opposite one of several alternative responses printed in the 
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test. While all non-verbal tests may be classified as performance 
tests, it is hardly worth while to subdivide these, since, as will 
appear later, the kind of performance called for varies with every 
test. 

We could, if we chose, classify tests as to their use, as (1) educa- 
tional, (2) industrial, (3) clinical, (4) military, and (6) social. 
But the value of such a classification disappears when we notice 
that many tests may be used equally well for several purposes. The 
Army Alpha test, for example, has been widely used for every one 
of the previously mentioned purposes. 

Classes of Test Organization , — ^Tests may be classified as to their 
form of organization, namely: (1) single tests, (2) test groups, 
and (3) scales. The second and third classes refer to groups of 
simpler tests, used either to get supplementary measures of the 
trait being tested, or to test a more complex trait, or perhaps to 
test a group of more or less closely related traits. Test groups 
differ from what are sometimes designated as ^^scales,^^ in that the 
latter combine the scores of the separate tests into a single figure — 
a composite or one-dimensional score — while in the test group we 
record the scores of the separate tests of the group separately, thus 
affording a more analytical, multi-dimensional description of the 
subject's performance. 

Test groups (which, of course, means something quite other than 
group tests) are of diverse character, and a further word about 
the forms they take may not be amiss. Some of them are referred 
to as profile tests. Thus the Downey will-profile test measures 
twelve distinct volitional or temperamental tendencies, and the 
twelve separate scores are graphically recorded in such a way that 
the line connecting them depicts the individuaPs will-profile. Still 
another example of grouping tests is the battery of tests which the 
emplo 3 rment psychologist finds by experiment are measures of the 
traits necessary for a specific occupation. While one may prefer to 
combine, according to some formula, the separate scores of such a 
battery into a single figure, thus making a scale of it, he may, on 
the other hand, prefer to reveal, instead of to conceal, the scores on 
the separate tests and use the profile, test-group, or analytical 
method of describing a subject's performance. Seashore^s series of 
tests for the various elements entering into musical aptitude ex- 
emplifies this latter procedure. 

While other possible classifications of tests might be suggested, 
we shall mention only one more, for many purposes the most sug- 
gestive. This is in terms of the kinds of ability or tendency the 
tests attempt to measure. 
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Functional Classification of Tests 

1. Tests of proficiencies 

(а) Educational tests 

(б) Trade tests 

2. Tests of aptitudes 

(a) General aptitude tests 

(1) General intelligence tests 

(2) Mechanical aptitude tests 

(b) Special aptitude tests 

(1) Physical tests 

(2) Motor tests 

(3) Sensory tests 

(4) Tests of other special mental functions 
ys. Tests of character and temperament traits 

8. The Construction of Tests 

Fbank Watts, "The Construction of Tests for the Discovery of Vocational 
Fitness,” Journal of Applied Psychology , 5:240-247 (1921) 

How may we classify the tests already in use? One broad 
method of classifying them would involve their division into 
analytic and synthetic tests, the former representing the method 
of investigating separately the various mental and physical factors 
which enter into the performance of a piece of work, while the 
latter type stands for the attempt to measure vocational aptitude 
as a unitary capacity. Synthetic tests may be further subdivided 
into the various sample tests'^ such as (1) vocational miniature tests, 
oral trade tests, picture trade tests, written trade tests, and per- 
formance trade tests; (2) empiric tests, which at present represent 
the application of the method of trial-and-error in vocational psy- 
chology; and (3) analogous tests which, combining the advantages 
of the analytic and the sample tests, will, I venture to believe, 
prove the only satisfactory means in the long run for diagnosing 
potential as distinct from actual vocational aptitude of a non- 
routine kind. Let me describe what I conceive to be the advantages 
and the disadvantages of each type of test as far as experience 
permits me safely to do so. I shall venture to take a point of view 
which is slightly different from that of other workers. 

The analytic test, as has been indicated already, attempts to iso- 
late and measure separately in respect of individual applicants for 
employment those physical and mental factors which are predomi- 
nantly demanded in the given occupation. There are obvious limi- 
tations to the utility of this method. One could hardly employ it 
to take an extreme example from outside our subject, in determin- 
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ing whether a man (or woman) were suitable for the life-occupa- 
tion of husband (or wife). Firstly, it would be well-nigh impos- 
sible to analyse out into clearly distinct factors all the various 
mental capacities called for in the state of matrimony. Secondly, 
if such an analysis were achieved it would be practically useless to 
attempt to isolate each factor involved for separate investigation 
and measurement; for how could one be sure of dealing with 
any one quality with the certainty that it was completely detached 
from others intimately associated with it? Thirdly, even if those 
two insuperable diflBculties were removed we should stiU need to 
know in what proportions the single elements entered into the 
composition of the complete capacity, and this raises an important 
problem which I have never seen faced by anyone who has recom- 
mended or employed the analytic method of testing vocational fit- 
ness. This problem is one of deciding how to ^Veight” the scores 
for the various single capacities so that the total score is really a 
representative score. I have already indicated in another paper 
that by ^^weighting’’ the scores for important capacities in a num- 
ber of subjects, rankings may be obtained quite different from those 
obtained when weighting is neglected. Fourthly, to continue our 
objections, the analytic method assumes that a psychic whole is 
merely the sum of the factors into which it can be conveniently 
split up, and this assumption ought not to be accepted in the 
absence of proof. The belief which would seem to be justified is 
that personality is not thus arbitrarily to be divided up into part 
capacities without loss. To use a homely illustration, an unanalytic 
factor of experience may result in two women producing two en- 
tirely different cakes with similar ingredients mixed in the same 
proportions, the baking conditions being constant. 

Professor Seashore^s patient analysis of the requirements of the 
singer into something like forty different qualities, though an in- 
genious piece of work from one point of view, would hardly seem, 
therefore, to be useful to the vocational psychologist in search of a 
test of singing ability. Separate investigations by scientific 
methods regarding the range of voice, the ability to sustain tones, 
the memory span, the delicacy of pitch discrimination, the associa- 
tion type, ^^mental plasticity,^^ creative imagination, and so on, 
would prove to be unnecessarily tedious and probably highly un- 
satisfactory in view of the difficulties already indicated. 

Let us take two potential singers, A and B, who may have hap- 
pened each to score a hundred marks in a series of tests applied in 
accordance with the analytic method. Unless they have made 
identical scores in the separate tests — ^which is unlikely — does it 
help us to say they have been '^scientifically^^ proved to possess 
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equal ability or promise? A has scored heavily in one direction 
because he possesses a magnificent natural voice, but B who lacks 
fifuch an asset has made up for this deficiency by the possession of 
marked creative imagination and control of feeling. So that all we 
can gather from the elaborate tables of results would be, what we 
probably knew already, that A excelled in one way and B in 
another. 

There seems to be justification, then, for suspecting that in all 
but the simplest cases the analjrtic method will probably prove 
worthless. It is where routine work is concerned and the chief 
capacities called for are no more than one or two of the sensory 
or motor functions which are almost mechanical and practically 
divorced from the higher forms of intelligence, that the analytic 
test may be useful, and useful here because the intellectual factor 
does not complicate significantly the various capacities measured. 
But even then there may be dangers in ignoring in any series of 
tests the intellectual factor, as we shall hope to show later. 

The method of ^^the empiric test’^ is strongly recommended by 
Hollingworth (who, however, admits it to be a ^%ugh provisional 
and unanalysed expedient^^) as representing ^^the most promising 
experimental procedure for the immediate present and perhaps for 
some time to come.^^ 

It is a method which necessitates no preliminary psychological 
analysis of tasks. The experimenter simply applies a number of 
miscellaneous standardised tests, e.g., the completion test, the 
analogies test, the cancellation test, etc., and notes how closely the 
scores obtained correspond with estimates of trade ability. Those 
tests which correlate highly with such trade estimates are then 
accepted as suitable for diagnosing capacity for the occupation 
under consideration. 

^Terhaps the most perfect example of this purely empirical pro- 
cedure,^^ writes Hollingworth, ^^is the investigation which has now 
been conducted for several years by Mrs. Woolley and her co- 
workers in Cincinnati. Children who leave the grades to enter 
directly into some sort of industrial occupation, are examined by a 
miscellaneous assortment of simple mental tests. These records are 
preserved and the subsequent successes or failures of the pupils in 
the various sorts of work undertaken by them in later life are as 
carefully recorded as possible. It is hoped that when a sufl&cient 
amount of material of this nature has been accumulated, the two 
sets of data may be compared and information thereby secured con- 
cerning the relation between ability in the tests and the types and 
degrees of industrial fitness.^^ 

To argue anything of a gieneral nature from this special applica- 
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tion of the empiric method is to assume that the interests of boys 
and girls are either permanent or change in an orderly and pre- 
dictable manner. But tests which interest the boy or girl while at 
school and tend therefore to call out a maximum of ability in their 
performance may cease to attract in later years ; so that if applied 
later they must inevitably produce results which are not to be relied 
upon to the same extent as data for diagnosing vocational aptitude. 

But speaking generally, the empiric method is unsatisfactory 
because it is at best nothing more than a makeshift method for 
avoiding the difficulties of psychological trade analysis. To con- 
tinue to employ this method without at the same time making an 
attempt to psychograph the work concerned is a procedure which 
will not be commended by any thinking person. The empiric 
method, more than any other, places us completely at the mercy 
of sampling errors where our human material is concerned, and of 
the errors, too, of the trade expert upon whom we must rely for 
trade rankings of the individuals tested. One of the greatest 
troubles in vocational testing is to find foremen who can give 
unbiased judgments about the bare vocational aptitude of the 
workers under them ! There is always' the double tendency present, 
which few but the most highly trained observers can control, to pass 
a favorable judgment upon those whose temperaments ^ffit in^^ 
readily with their own so as to make for a harmonious working 
relationship, and also to see specific aptitude in what Thorndike 
calls a ^^halo^^ of general ability, but never apart from it in its own 
shape and outline. Thus in the vocational world the empiric 
method of test construction in effect, shows us the blind leading 
the blind. Only when we are still completely unsure of our voca- 
tional analysis should we be content to employ the empiric method 
of test construction, and even then not blindly but for the deliberate 
purpose of opening up a way to a further knowledge of the psycho- 
logical requirements of an occupation. 

The various types of sample tests which have been advocated 
indicate an attempt to move away from the confusion of theory 
created by the analysts and the empiricists. But we shall see that 
if the theorists have unduly neglected the practical requirements of 
industrial tasks the practical men who have devised trade tests have 
equally neglected to consider the theoretical implications of their 
procedure. To take first the commonest form of the sample test 
which has been used, viz.: the trade performance test. Here we 
see the applicant for employment given an actual sample of the 
work which he may later be called upon to perform. His fitness 
or unfitness is to be gauged from an inspection of the results. 
This is a method which lends itself readily for use in a large 
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number of occupations; for example, in the choice of typists, clerks, 
musicians, athletes, skilled artisans, etc. The principal conditions 
for its successful application would seem to be: (1) that, at least, a 
representative part of the work is suitable for performance as a 
test without serious modification and (2) that the results can be 
expressed quantitatively. 

The performance test-method is not without its pitfalls. At first 
sight it may not seem to call for any great psychological insight 
and yet to proceed without regard for the influences and effects 
due to unfamiliarity with the test conditions, lack of practice, 
fatigue, the use of unstandardised samples, and unstandardised 
instructions, nervousness, etc., all of which can only be negatived 
by the emplo 3 rment of scientific methods of procedure is to risk 
serious error. Moreover, we must know before we can judge a 
sample piece of work what an average performance is, and this will 
necessitate considerable research in every case. To be successful, 
therefore, the sample performance test must be applied under con- 
trolled conditions and the results interpreted in relation to known 
standards. An intimate acquaintance with the methods of experi- 
mental psychology will alone ensure that these conditions and 
standards have been obtained. 

The vocational miniature test is a special form of the sample test 
possessing its general disadvantages with particular ones of its own 
in addition. It calls upon the subjects of experiment to deal with 
small ^^toy^^ representations of the actual work to be done. Thus a 
switchboard much reduced size, may be used for testing tele- 
phonists, or signalmen may be required to manipulate tiny levers 
in response to demands for signals. It must be at once apparent 
that the number of tasks which can be reproduced in miniature is 
extremely small. But the method has been adversely criticised on 
account of its own intrinsic defects. Miinsterberg quite rightly 
says that ^^a reduced copy of an external apparatus may arouse 
idea^ feelings, and volitions, which have little in common with the 
processes of actual life.^^ There is no defence which can seriously 
be put up against this criticism. 

Moreover, as far as physical labor is concerned, there is reason 
to believe that ability to perform the fine movements called for in 
working with small models is not at all indicative of ability to 
perform the larger movements of the actual work which the small 
model is intended to represent. In the two cases not only will 
different muscular and nervous co-ordinations be necessary, but 
also different types of ifiterest. Thus the watchmaker and the 
miniature-painter would usually be completely unsuited ^^tempera- 
mentally," as we say, as weU as physically for employment respec- 
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tively upon steam-turbines and motor-generators, or upon big poster 
work. In other words, there is probably no ^^general factor^^ in 
motor ability. 

The oral trade test, the picture trade test in which a picture of 
a tool or piece of work is shown, and the written trade test are all 
types of sample tests based on the questionnaire method. Such 
tests obviously, are meant to elicit, and can elicit, nothing more 
than information. If these tests are used as supplementary to 
performance tests they may be employed to serve a useful purpose. 
But most of us harbour the prejudice that to know all about a 
game of skill or a trade is by no means proof that one is an expert 
in it, so that if such tests are used as substitutes for performance 
tests then the general question is raised as to the relation which 
exists between skill and knowledge, and whether the latter can be 
accepted as adequately representative of the former. For the eluci- 
dation of this problem everything will depend on the type of 
question asked and the knowledge presupposed in the individual 
circumstances. In many cases it is, I believe, a mistake to attempt 
to measure a bare ability independent of experience, because such 
experience may be the only proof of the presence of the interest 
upon which permanent efficiency depends. But it would seem on 
the whole that this type of test is one which can easily be coached 
for, if we are to take the American Army oral, picture, and written 
trade tests as truly typical of the method. 

The chief objection, however, which the vocational psychologist 
will be inclined to raise against all sample tests, of no matter what 
kind, is that they may measure actual rather than potential ca- 
pacity. They will not help us to select from among individuals 
without experience of a task those who would benefit most by 
training. The type of psychological test which is most urgently 
demanded — the true vocational test, that is, is the test which can 
be applied to those about to enter an industry with the idea of 
gauging their probable fitness in advance, so allowing us to advise 
the misfits to choose another occupation before it is too late. The 
only satisfactory test which promises well from this point of view 
(as a means of choosing workers above the routine level) is the 
skilfully constructed analogous test. The fact that particular 
analogous tests have not been altogether successful in the past is 
no argument against their real value. 

The analogous test method calls both for a tentative psycho- 
logical analysis of the work to be done and for the construction 
of problems calling out as a combination the essential capacities 
and interests concerned, in much the same proportion as* they 
are demanded in the actual tasks, but in such a manner as to allow 
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potential capacity, when necessary, to compete on equal terms with 
capacity already fully developed. Really, therefore, it may often 
become in practice the sample method purged of its peculiar de- 
fects. It will be agreed that the work of constructing such tests is 
no simple matter, but it will prove, I believe, the only real way 
of progress. 

Miinsterberg^s famous test for the discovery of car-driving apti- 
tude was, up to a certain point, a test fulfilling these requirements. 
It was defective, not because of any inherent unsoundness in the 
analogous method, but because it issued from an incomplete analysis 
of car-driving aptitude. The method was employed by Miinster- 
berg to replace the unsatisfactory method of vocational miniature 
which had proved defective. ^^Not the external similarity of the 
apparatus,^^ wrote Miinsterberg, ^1)ut exclusively the inner simi- 
larity of the mental attitude,^^ should be the chief characteristic of 
a test which is intended to reproduce the conditions of work in any 
occupation. This inner mental attitude is usually so difficult to 
analyse that it is not surprising that few excellent vocational tests 
have so far been constructed. Vocational psychography, that is to 
say, is still little more than a mere phrase. 

9. The Scope of Psychological Tests 
H. G. LmK, Employment Psychology , 195-197 (The Macmillan Co., 1919) 

How much can tests tell us about an individual ? And how much 
importance may we attach jto the facts which they reveal? Is it 
possible to say that, because an applicant passes the tests for a 
certain kind of work, that applicant will make good? And is it 
possible to assert, with equal assurance, that the reverse will be 
true, and that one who fails in the tests will fail in the work? 
Here, again, a distinct limitation must be immediately admitted. 
The application of psychological tests does not make it possible to 
predict, without qualification, that a certain individual will succeed 
at a certain kind of work and that another will fail. They only 
enable one to say that the chances for success of a particular indi- 
vidual or group are better than the chances, of another. In brief, 
psychological tests do not make it possible to discover all that it is 
desirable to know about an individual, or, consequently, to prophesy 
infallibly what an individual is bound to do. 

In the first place, there are innumerable factors which enter into 
the history of each individual which no method whatsoever can take 
cognizance of, and which, therefore, no method can control. Every 
employment manager is familiar with the many reasons other than 
the item failure or success which enter into the coming and going 
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of workers. Any comprehensive labor-turnover report contains as 
reasons for employees leaving items such as the following: illness, 
moving away, needed at home, marriage, not enough pay, dissatis- 
faction, cannot stand the strain, too far to come, better job else- 
where, and so on indefinitely. These and similar factors are beyond 
the control or domain of the employment psychologist. If an appli- 
cant who was successful in the tests leaves his work for one of the 
above reasons, it does not follow that the tests were at fault. On 
the other hand, if individuals who failed in the tests for a certain 
kind of work become successful workers nevertheless, it is an indi- 
cation of at least three possibilities : First, the standard in the tests 
may be too high; secondly, the tests may be useless; thirdly, the 
individuals in question may possess other qualities which com- 
pensate for their inability in the tests, for instance, unusual ambi- 
tion or a dire need for money. One of the most conspicuous ex- 
amples of the third possibility arose in the course of an experiment 
carried on with inspectors. The experimenter was asked by the 
foreman to test a certain girl who had caused him considerable 
perplexity. This girl, the foreman stated, was an excellent worker 
in every way except ability to turn out a sufficient quantity of work. 
She was industrious, accurate, cheerful, and steady, but not pro- 
ductive. During the course of the psychological examination this 
inspector did very well in every test until she came to the last and 
most significant. In this test, her performance was far below the 
required standard, so far, in fact, that she would not have been 
hired for inspection work if she had applied after these tests were 
established. Nevertheless, this girl finally succeeded and became 
one of the best inspectors in the room. To be sure it took her two 
months to succeed whereas the ordinary girl requires only two 
weeks. However, her ambition and her other excellent moral quali- 
ties were such as to enable her in time to overcome the initial 
handicap with which she began. 


10. A Battery of Three Mechanical Alility Tests 

L. D. Anderson, ''The Minnesota Mechanical Ability Tests,” Personnel 
JoumaXy 6:473-478 (1928); reprinted by permission of 
Williams & Wilkins Co. 

It is the purpose of this article to describe three tests, which 
have been made highly reliable and which have a good, an already 
demonstrated, and a statistically sound validity. It is felt that 
these tests will be of advantage to industry in that they will give 
to the industrial psychologist a reliable means of measuring me- 
chanical ability. • • . The research staff worked with two purposes 
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in mind: to develop tests with a high degree of reliability, i.e., tests 
which would give essentially the same scores for an individual if 
he were re-tested; and to demonstrate how accurately these tests 
would give an index of an individuaFs mechanical ability in an 
experimental situation. 

No mention will be made here of the techniques used or specific 
results secured, except to state that every effort was put forth to 
make each of the tests reliable by (1) adding items, (2) changing 
time limits, (3) revising directions and (4) re-ordering the items 
within a particular test. In order to measure validity the test 
scores were checked against a school criterion of mechanical shop 
success. This criterion was both reliable and objective. It was 
independent of teacher ratings. The tests were found to give as 
high predictions of mechanical shop success as those given by 
intelligence tests in measuring academic success. . . . 

The Minnesota Assembly Test . — ^The test that has probably been 
used most frequently as a test of mechanical ability in the past 
decade is the Stenquist Assembly Test, developed by John L. 
Stenquist about 19i4. This test was used widely during the World 
War as an index of an individuaFs mechanical aptitude. This 
pioneer attempt to devise a suitable test of mechanical ability re- 
sulted in a measure which gave good results in many situations, 
and at the time of its compilation had a good reliability. Since the 
original test does not approach the standards set up in other fields 
in reliability or consistency, a revision was made. That the two 
tests might be distinguished readily, the new form was called the 
Minnesota Assembly Test. In brief, this test consists of a number 
of mechanical devices which have been taken apart; the subject is 
instructed to assemble the parts of each device, and the accuracy 
with which he does this is an index of his mechanical ability. 

The original Stenquist Test consisted of ten items. Since re- 
liability is dependent in a large measure on the length of the test 
when suitability, objectivity, etc., have been taken into account, 
we added twenty-four to the original ten and made substitutions 
in two cases where the article in the Stenquist series could not be 
secured. This gave us a test of thirty-six items as follows: 


Box A 


Item 

1. Expansion nut 

2. Hose pinch clamp 

3. Hunt paper clip 

4. Wooden pinch clothes pin 

5. links of chain (6) 


Item 

6. Bottle stopper 

7. Push button door bell 

8. Bicycle bell 

9. Corbin rim lock 

10. Coin purse 
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Item 

1. Safety razor 

2. Monkey wrench 

3. Ring stand clamp 

4. Test-tube holder 
6. Spark plug 


Item 

1. HaBmeostat 

2. Die holder 

3. Pliers 

4. Electric light socket 

6. Wing nut 

6. Glass drawer knob 

7. Rope coupling 

8. Kettle cover knob 


Box B 
Item 

6. Inside calipers 

7. Electric plug and wire 

8. Clover leaf coin purse 

9. Flatiron handle 

10. Mouse trap 


Box C 
Item 

9. Lock nut 

10. Pork magneto-post 

11. Pctcock 

12. Hose clamp 

13. Radio switch 

14. Pencil sharpener 

15. Air gauge valve 

16. Metal pencil 


In the selection of the added items, care was taken to include 
items which would give a range wider in dilBBculty. Through this 
precaution the test was made more suitable for both younger and 
older subjects than the original test. . . . 

The Paper Pormhoard Test — ^Test 7 of the Army Group Exami- 
nation Beta, Form 0, for use with illiterates, is similar in plan to 
the usual formboards. In each item there is a large figure and 
two or more smaller ones, which are segments of the large one. 
The subject indicates by drawing lines in the large figure how the 
small ones could be fitted into it. This test formed the basis for 
the Minnesota Paper Formboard tests. Series A and B. Two four- 
page blanks were constructed consisting of 66 items each, the items 
being arranged in order of difficulty. 

This test has a high reliability, 0.90, and gave the same index 
of efficiency in the prediction of shop success as the Minnesota 
Assembly Test. The Paper Formboard requires fifteen minutes for 
each series, and is scored by the use of stencils. 

Relations Test — ^Dr. II. C. Link, while connected 
with the Winchester Arms Company, devised a formboard test 
which had two advantages. The test consisted of two cut-out 
boards and one set of blocks. The blocks were placed in one 
board by the examiner and the board turned over on the table so 
that the blocks fell out. The subject then placed the blocks in 
the second board, the advantage here being that the loc6,tion of 
the blocks on the table was the same for all subjects. The second 
advantage lay in the fact that the test combined discrimination of 
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both form and size. For each form in the boards there were three 
different sizes of blocks. Thus, it was necessary for the subjects to 
make their judgments on the form of the block as well as on its size. 

This test, however, is not long enough to give a high reliability. 
In the Minnesota revision two parts of the boards were made, each 
containing fifty-four cut-outs. The principle of inverting the 
board in order to secure a standard arrangement of blocks was dis- 
carded and in its place was substituted the practice of using boards 
with no back base. When the board is lifted from the table the 
blocks fall through the cut-outs onto the table. This method has 
an advantage over the Link method, since it does not invert the 
position of the blocks. This test has the lowest reliability of the 
three tests here described, but has approximately the same validity. 

The fact that these tests have the same validity as measured by 
correlation coeflBcients does not mean that they are measuring the 
same ability. The lowness of the intercorrelations of the test scores 
indicates that the tests are measuring different aspects of the ability 
which we designate roughly as mechanical ability. The existence 
of low intercorrelations indicates, that by combining the tests into 
a battery by multiplying the scores of each test by constant weights 
and adding the results for each individual a higher validity co- 
efficient may result, In the work at Minnesota this was done, and 
it was found that the prediction of the battery was considerably 
greater than that of any single test. 

Validity of the Battery of Tests . — In order to determine the 
predictive power of these tests when used together as a battery, 
the scores in shop success were divided into six classifications and 
labelled A, B, C, D, E, and F ; A being a high and F a low score. 
The test battery scores were treated in the same manner. Upon 
analysis the following results were obtained : 

1. Fifty per cent of the cases were located exactly, that is, the 
boys with test scores of A received shop success rankings of A, 
the boys with test scores of B’ received shop scores of B, etc. 

2. Forty-five per cent of the cases were located one position 
away from absolute accurate position, that is, the boys with test 
scores o$ A received shop success scores of B, the boys with test 
scores of B received shop scores of either A or C, and the boys 
with test scores of C received shop scores of either B or D. 

3. Five per cent, or the remaining cases, were located two posi- 
tions away from absolute position, that is, the hoys with test scores 
of C received shop scores of either A or E, and so on. 
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‘^11. Measured Mjchaniail Ability 

D. Pattebson, R. Elliott, L. Anderson, H. Toops and E. Heidbbedeb, 
Minnesota Mechanical Ability Tests, 298-302 (University of 
Minnesota Press, 1930) 

Concerning mechanical ability, defined as whatever is measured 
by the tests and teams of tests developed in this experiment, the 
following statements may be made: 

1. Several separate tests were developed which, from the stand- 
point both of reliability and validity, constitute adequate measures 
of mechanical ability. . . . 

The Minnesota Paper Form Board, Spatial Relations, and As- 
sembly tests proved very successful according to the more elabo- 
rately worked-out criterion scores of the experiment proper as shown 
above. The Packing Blocks and Card Sorting tests, however, did 
not give satisfactory validity coefiicients. Likewise, the Stenquist 
Picture tests did not give high enough correlations with the criteria 
to warrant their use unless combined with other tests to form 
batteries. 

2. One of the aims dominating the research at the outset, 
namely, the substitution of group paper and pencil tests for indi- 
vidual tests wherever possible, failed of realization. In view of tl>e 
large number and great variety of tests tried out in the preliminary 
experiment, it is perhaps significant that tests suitable for the 
group testing by paper tests of mechanical ability are conspicuously 
absent. The net result is only one such test — the Paper Form 
Board test — and this test itself is subject to the criticism that it 
is not as unique with respect to intelligence as are the other two 
surviving tests — Minnesota Assembly and Spatial Relations. 

3. Several additional measures proved diagnostic of mechanical 
ability including Hubbard^s Interest Analysis, which has an odd- 
even Spearman-Brown reliability coefficient of +'.87 and gives 
correlations of +.55 and +.39 with the quality and information 
criteria, respectively. Others showing sufficient correlation with 
the quality criterion to warrant inclusion in the main test batteries 
are: right hand dynamometer, son^s mechanical operations, Sten- 
quist Picture II, and academic grades. 

4. Using the multiple-ratio technique batteries of tests were 
selected for particular purposes. The best possible battery cor- 
related + .81 with the quality-information criterion. Correlations 
between several batteries and the quality criterion ranged from 
+'.55 to +.73. It will be noted that these validity cop^cients 
compare favorably with those of standard intelligence tests. By 
means of the data on the separate tests (tables of intercorrelations. 
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criterion correlations, means, sigmas, and reliability coefficients) 
and the multiple-ratio technique, additional batteries may be con- 
structed for specific purposes not considered in this study. 

B. Analysis of the organization of mechanical ability indicates 
that it probably does not involve any single general factor. Low 
intercorrelations between different measures of mechanical ability 
suggest that factors of high specificity play a major r&le. More 
elaborate analysis failed to discover a comprehensive hierarchy of 
any sort, but revealed seven perfect hierarchies of four tests each, 
indicating that quasi-general or group factors may be involved, but 
giving no indication of their concrete content. Evidence derived in 
another connection showing that the tests do not behave consistently 
with respect to differences between the sexes or between vocationally 
differentiated groups constitutes supporting evidence for the 
theory of quasi-general factors. 

6. Mechanical ability, as measured by the performance batteries, 
was found to be unique with respect to intelligence and also 
with respect to motor agility, when the factors of age and weight, 
which are positively correlated with motor agility, are held con- 
stant. Thus three measures of ability utilized in this research — 
mechanical ability, motor ability, and intelligence — ^fulfil reason- 
ably well the requirements of unique traits. 

^7. No close correspondence was found between mechanical 
ability and environmental conditions. The results indicate that 
two aspects of the environment were measured, an economic- 
cultural aspect and a mechanical aspect, but there is little evidence 
that mechanical ability is more closely related to one than to the 
other, or that it is very closely related to either. The failure of 
this attempt to discover environmental factors responsible for the 
undoubted individual differences in mechanical ability exhibited 
by these seventh grade boys places the burden of proof upon the 
person who rejects the hypothesis that these individual differences 
are in large part innate. 

<^8. A study of group differences indicates several facts about the 
distribution of mechanical ability in the population. There is a 
fairly regular increase in mechanical ability scores between the 
ages of eleven and twenty. However, the age groups are repre- 
sentative of boys in school at those ages and do not constitute a 
random sampling of the total population. A similar increase in 
mechanical ability scores as higher academic grades are reached 
was found, though the correspondence with academic grade status 
is not so close as that with age. Certain sex differences also exist 
which, when analyzed, reveal that boys are superior to girls only 
when a test (such as the Minnesota Assembly Test) registers to a 
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great extent the effects of previous practice in manipulating 
mechanisms. When such practice effects fail to influence test per- 
formance, the differences between the sexes tend to disappear. 
Similarly, vocational school boys and engineering students are not 
superior to academic students in mechanical ability, a fact that 
suggests that selection for vocational training is based on some- 
thing other than possession of mechanical ability. Should more 
extensive experimentation with these tests in vocational schools 
and industry establish their validity for specific training and 
employment purposes, then society is faced with a new opportunity 
for the direction and utilization of human abilities. And what is 
more important, a method of attaining this objective in the in- 
terests of the individual and of society is available for use by 
educators and employers. The conservation and effective use of 
human talents is brought a step nearer. 

12. Sample Oral Trade Test 
J. C. Chapman, Trade TestSt 138-140 (Holt, 1921) 
Machinist and Mechanic: Die Sinker 

Score 


1. Q. What will happen to the dies if they are overheated 

and cooled too quickly? 

A. Crack (break) 4 

2. Q. With what are die blanks colored for laying out work? 

A. Copper sulphate (blue vitriol) (blue stone) (Cop- 
peras) 4 

3. Q. What can be done if a die is accidentally cut too deep ? 

A. Plane off (cut off) 4 

4. Q. What machine is used for sinking dies of irregular 

shape ? 

A. Milling (die sinking) (profiler) 4 

6. Q. What is the ordinary draft given? 

A. 7 4 

6. Q. Where is the edger located on a die? 

A. Side 4 

7. Q. What machine is used for cutting a straight grooye 

between two deep holes ? 

A. Shaper 4 
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8. Q. Wliat is used on a type to see if it is bedded ? Score 

A. Blue 4 

9. Q. What is the waste metal called that is formed around 

the forging? 

A. Flash 4 

10. Q. What is the end of the forging called where it is 

joined to the Stock? 

A. (1) Gate 4 

(2) Sprue 4 

11. Q. What is a small curved file called? 

A. Biffler 4 

12. Q. How much per inch should the shrinkage allowance be 

between a drop forging and the die for trimming the 
forging cold? 

A. (1) .012 to .200 4 

* 

13. Q. What is the usual finish allowance on a drop forging? 

3 1 

A. ^ to g of an inch 4 

14. Q. What is the impression in the die called which is used 

just before the finishing impression? 

A. Blanking (blocking) (roughing) 4 

16. Q. How is the die laid out so that the finished forging 
will be the right size? 

A. Shrinkage 4 

16. Q. What form of a die is used for removing the flash? 

A. Trimming 4 

17. Q. In making a forging with a large hump on one side 

why is the deepest impression in the top die? 

A. (1) Forms up better than down (fills top easier) 

(2) Keeps free from scale 

18. Q. How is a die cut so that the forging will not stick? 

A. Draft 4 

19. Q. What is used for packing die blocks when carbonizing ? 

A. (1) Bone-dust 4 

(2) Charred leather 4 

(3) Charcoal 4 


tH 
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20. Q. What carbon steel is used for trimming dies? Score 
A. 60 to 90 4 

BATIKG THB OANDIDATB 

Score Bating 

18 and below N 

19 and 20 A — 

21 to 47 inclusive A 

48 and 49 A + 

60 and 51 J — 

62 to 69 inclusive J 

70 and 71 J + 

72 and above E 

There is no E — or E + rating 


[These letters have the following significance: 

N — novice, or a perfectly ^^green” hand 

A — apprentice, or one familiar with some of the obvipus 
or simpler items 

J — ^journeyman, or one with creditable skill in this field 

E — expert, or master workman] 

13. A Standardized Test for Office Clerics 

L. L. Thubstone, ‘*A Standardized Tests for Office Clerks,” Journal of 
Applied Psychology f 3:248-251 (1919) 

The clerical examination here reported has been taken by about 
five thousand office clerks and has been standardized by the Phoenix 
Mutual Life Insurance Co., the Equitable Life Assurance Society, 
the Westinghouse Electric & Mfg. Co., the Bell Telephone Co., 
Western Electric Co., Strawbridge & Clothier, Armstrong Cork Co., 
and others. 

In devising a vocational test the psychologist should be guided 
by three fundamental considerations affecting the content of the 
test. (1) the difficulty of the content should correspond to the 
intelligence level of acceptable candidates. (2) The content should 
have an interest appeal to candidates who would be interested in 
the work tested for. (3) The special abilities should be represented 
in the test if there are any demonstrable special abilities. I do not 
believe that office work has any special abilities that have so far 
been demonstrated and hence I have confined myself to the first 
two criteria; namely, an appropriate intelligence level and content 
that appeals to the applicant for an office position. This deduces 
itself to the same type of problem that we find so frequently in 
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preparing vocational tests; namely, the preparation of an intelli'* 
gence test out of relevant content. 

In deciding on the length of a vocational test we may be guided 
.by two diametrically opposed considerations. If we have in mind 
the convenience of the interviewer or examiner in the employment 
ofiBce we should be tempted to use a short ten-minute test. So 
many distracting influences may appear in ten minutes and so 
much depends on the candidates ^Vanning up^^ to the test that I 
should hesitate rejecting an applicant on what he does in a ten- 
minute interval. However, a ten-minute test is diagnostically more 
valuable than a ten-minute interview and if the two are combined, 
so much the better. The opposite consideration is that if no test 
is given, the applicant is put to work under more or less informal 
observation, and if the supervision is at all adequate it will appear 
during the course of a week or two whether the new employee is 
unusually capable. But two or three weeks represent many hours, 
not minutes. Now, why should we not give the employee a 
standardized sam'ple office joh which requires about 45 to 60 
minutes? By means of a sample office job which has been 
standardized we may know more about the candidate’s capacity for 
a variety of office jobs than can possibly be judged from a short 
list of opposites or other brief general intelligence test. These are 
some of the assumptions on which the clerical examination was 
devised. 

The following is a brief description of the eight parts of the 
examination : 

A. In this part the candidate checks the errors in addition and 
subtraction. There are only a few errors on the page of 120 
additions. The small number of errors is intended to duplicate 
actual office conditions in which errors are even at worst more 
infrequent than correct answers. The careless candidate sees so 
many of the additions correctly performed that he does not 
scrutinize each item sufficiently to discover the errors. 

B. In this part the candidate reads a section of Arnold 
Bennett’s ^^Mental Efficiency” in which about forty of the words 
are incorrectly spelled. He is instructed to underscore every word 
that is incorrectly spelled, but the careless candidate becomes inter- 
ested in the content and forgets to look for spelling, a condition 
which is typical in many office situations. 

C. In this part of the examination the candidate cancels the 
four letters, X, Z, TT, and C. This combination of letters is rather 
difficult to keep in mind and taxes the attention of the candidate. 

D. This is a short code learning test in which the systematic 
worker can profit from attending to the task in hand and thereby 
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soon learning the letter-digit combinations. By doing so he gains 
time. 

E. This is an alphabetizing test in which the candidate writes 
a list of forty names, placing each name in one of ten spaces and 
alphabetizing each of the ten groups of names. This test shows not 
only handwriting but affords a good opportunity for systematizing 
a simple clerical job, since the candidate can choose many dif- 
ferent methods of doing the task. 

P. This is also a test in which the candidate can profit by plan- 
ning the task. He is expected to designate a list of insurance 
policies in three classes, according to the kind of policy, the date 
of issue, and the amount. He must keep these three attributes of 
the policies in mind simultaneously or so arrange his task that he 
can deal with each attribute separately. The method of performing 
the classification is necessarily chosen by the applicant. 

G. The Clerical Examination would not be complete without an 
arithmetic test. This part of the test contains twelve simple prob- 
lems in arithmetic, including addition, subtraction, multiplication, 
fractions, and percentage. 

H. The last part of the Clerical Examination is a bona fide 
general intelligence test and consists in matching ten proverbs with 
ten other proverbs so that the two proverbs in each pair have the 
same meaning or moral. 

The Clerical Examination is given as an omnibus test with a 
maximum time limit of 90 minutes for the whole pamphlet. The 
average time is approximately 40 minutes. The instructions to the 
examiner are as follows : 

Give the applicant a copy of the Clerical Examination and ask him 
to do what it tells him to do. Select for him a quiet table where he 
may work without being disturbed. Record on the cover of the 
applicant’s paper the ^^Starting Time.” Tell him to return the blank 
to you or your assistant when he has finished. When the applicant 
returns the papers, record his ^‘Finishing Time.” 

I have found it convenient to eliminate the test proper from 
the first page of mental test blanks. The test proper is begun after 
the candidate turns the title page. This feature gives the examiner 
better control over the time, which is especially important with 
tests of short duration. On the title page of the Clerical Examina- 
tion I have arranged a boxed space for a complete record of per- 
formance so that the examiner has a definite square in which to 
record each of the various scores, times, and percentiles. The 
headings in the boxed space are Finishing Time, Starting Time, 
Total Time, Speed Rank, Test A, Test B, Test C, Test D, Test E, 
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Test P, Test G, Test H, Accuracy Score, Accuracy Bank, and 
Combined Rank. 

When these pamphlets are filed with the employee's personnel 
records his performance in the Clerical Examination is easily 
referred to since it is summarized on the title page. The Accuracy 
Score is the sum of the scores allotted to each of the ten tests. The 
Accuracy Rank is the percentile rank of the Accuracy Score. The 
Speed Rank is the percentile rank of the Total Time. 

Statistical Evaluation . — In order to ascertain the diagnostic 
value of the examination it was given to one hundred employees 
of a large insurance company ranging from minor executives to 
young office clerks doing routine work. The employees were rated 
in five classes according to the grade of office work in which they 
are employed. In addition to this information the age and school- 
ing of each candidate was ascertained for correlation purposes. 
The following results are quite interesting. 

Grade of office work actually being done by the candidate corre- 
lates with : 


Accuracy in teat r + .60 

Speed in test r +.42 

Schooling r +.47 

Age r +.35 


By multiple correlation the following coefficients have been ascer- 
tained between the grade of office work being done by the candidate 


and: 

Accuracy and Spc^ combined r +.61 

Schooling and Age combined r +.52 

Accuracy, Speed, Schooling r +.64 

Accuracy, Speed, Schooling, Age r +.67 


It is significant, as shown by these correlation coefficients, that 
speed and accuracy in the Clerical Examination give a more reliable 
prediction of ability in office work than age and schooling combined. 

In evaluating speed and accuracy by the method of multiple 
correlation it so happens that the two regression coefficients are 
alike, which means that in the combined score each minute of time 
is equal in weight to one of the 100 points of accuracy. This 
fortunate coincidence facilitates the determination of a combined 
score which represents both speed and accuracy. / 

14. A Typical Testing Program 

H. C. Link, Employment Psychology (modified), 23>35 
(The Macmillan Co., 1019) 

The general purpose of the experiment was to guide the employ- 
ment office in selecting new candidates. The more specific purpose 
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was to discover a set of tests in which the performance of the girls 
would correspond with their daily production or output of shells. 
If it could be demonstrated that the best workers did best in certain 
tests, and that the poorest workers did the poorest in these tests, 
then it would be reasonable to assume, subject to further proof or 
disproof, that these tests gave a reliable indication of the workers^ 
ability at inspection. Only those applicants who showed a certain 
degree of skill in these tests would be selected for the type of work 
on which these tests had been found significant. 

The next step was to make a careful and intensive study of the 
qualifications involved in doing the work of inspecting shells. Each 
shell had to be closely scrutinized on both its inner and outer sur- 
faces for scratches, oil dents, stains, and other defects. An analysis 
of this operation showed that it required the following qualifica- 
tions : 

1. Good eyesight 

2. Keen visual discrimination 

3. Quick reaction 

4. Accuracy of movement 

6. Steadiness of attention 

This analysis having been made, the next step was to find tests 
which would be likely to detect the presence of these qualities. 
Eight tests were chosen as follows : 

1. Simple eyesight test (Lowell chart) 

2. Card-sorting test (sorting cards bearing O^s) 

3. Wood worth- Wells cancellation test (for numbers) 

4. Woodworth-Wells “Easy-Directions” test 

5. Woodworth-Wells numW-checking test (combinations) 

6. Tapping test (telegraphic modification) 

7. Whipple accuracy test (modified) 

8. Whipple steadiness test (modified) 

After the average hourly production of each girl for a period of 
four weeks had been determined, the results were compared with 
the performance of each girl in each of the tests. This was done 
to obtain the degree of correspondence or the correlation as it is 
technically called, between the tests and the actual production. The 
following table of correlations was obtained : 


Card sorting 66 

Tapping 14 

Cancellation 63 

Easy directions 14 

Number group directions 72 

Accuracy 38 

Steadiness .24 
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Because of the nature of the eye test, only individual corre- 
spondences could be shown. It was plainly evident, however, that 
an inspector needed two very good eyes in order to succeed at 
this work. 

It can be seen that three tests show a correlation which is really 
significant. Two of these show a correlation of over .60 which is 
very good and one shows a correlation of .56 which is also quite 
good. 

The significance of these correlations will be more apparent if 
we compare them with those brought out by another section of this 
experiment. Besides giving the tests to girls engaged in visual in- 
spection, the same tests were given to 21 girls engaged in gauging 
the head-thickness of shells. This work does not require the use of 
the eyes. . . . The operator sits in front of her gauge which is 
rigidly fixed, and tries each shell at one opening and then at 
another just as rapidly as she can move her hands up and down. 
It will readily be seen that this work requires qualities quite dif- 
ferent from those required by the girls engaged in the work of 
inspecting. This difference was admirably brought out by the tests. 
The tests showed, in this instance, an entirely different set of corre- 
lations. The correlations found in both instances are given below. 


Tests 

Correlations 

Inspectors 

Gaugers 

Card sorting . . . 

.65 

.06 

Tapping 

.14 

.62 

Cancellation 

.63 

.17 

General intelligence 

.14 

.18 

Number group checking... 

.72 

—.19 


It so happens that the very test which shows the highest cor- 
relation among inspectors shows the lowest correlation, a minus 
correlation, in fact, among the gaugers. This is quite in accordance 
with the apparent fact that for the work of inspection visual dis- 
crimination is probably the quality least necessary. An interesting 
fact was the absence of correlation between the test for intelligence, 
involving the ability to read and follow easy directions, and the 
work of both inspecting and gauging. This indicated that in- 
telligence of this kind was not necessary for success at such work 
and this, so far as ordinary observation could tell, was quite true. 
The only test which shows a significant correlation among gaugers 
is the tapping test. This seems reasonable, since, in both the test 
and the operation of gauging, speed of movement and endurance 
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are the chief factors. The significance of this part of the experi- 
ment is therefore chiefly negative since it serves to bring out the 
fact that girls, who, to the ordinary observer and even to the trained 
emplo 3 anent manager, look very much alike may still possess very 
different sets of qualifications. If all the gaugers and inspectors 
had been lined up before the employment window, it is highly 
improbable that the employment manager would have been able by 
mere observation to make the radical division between the appli- 
cants which the tests would have enabled him to make. 

0. Limitations of a Testing Program 

15. Predictive Value of First Efforts 

G. W. Hartmann, “Initial Performance as a Basis for Predicting Ultimate 
Achievement,” School and Society y 29:495-496 (1929) 

From the behavior of a subject in the beginning stages of the 
learning process can one foretell with any confidence his relative 
standing in the later phases ? Where a new act is to be mastered, 
is it possible to detect the eventually competent person at the outset 
as well as at the finish? This question is often answered in the 
affirmative by industrial and educational executives, and many of 
our practical judgments on individual ability postulate the cor- 
rectness of such a view. 

Eecent work in mental testing, however, suggests that initial 
accomplishment is disproportionately affected by chance variables 
and that an adequate measure of skill can be derived only from a 
prolonged series of measurements. Hence, most experimenters 
permit a few preparatory trials before taking any critical records. 

It was thought possible to approach this problem in at least one 
narrow function by an adaptation of a suggestive device first used 
in a different connection by Bair. The material is designed 
primarily to measure the speed of verbalization in the following 
four aspects: (1) the repetition of the alphabet as rapidly as pos- 
sible forward, i.e., A-B-C; (2) the interception of the letter 
between each pair of the letters, i.e., AnBnCn; (3) the repetition of 
the alphabet as rapidly as possible 'backward, i.e., Z-Y-X; and 
(4) the repetition of the alphabet backward intercepting "n” be- 
tween each pair of the letters, i.e., ZnYnXn. 

The data were obtained from fifty members of a class in educa- 
tional psychology by means of an individual experiment ostensibly 
designed for the analysis of practice curves. The students worked 
in pairs, one partner giving directions to the other and measuring 
the time for each repetition in seconds. Twenty trials were made 
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of each of Ihe four series listed above, records being taken twice 
daily. The high reliability of the measures (see Table II) argues 
against the presence of any motives iniihical to objectivity. 

The data were first treated by finding the total average time in 
seconds for all twenty trials in each series ; the initial average time 
from the first three trials, and the final average time for the last 
three trials. (Throughout this discussion the number of each series 
corresponds to the order above described.) The next step consisted 
in finding the correlation between the initial and final averages in 
every series with the results shown in Table I. 


TABLE I 


Series 

Pearson r Between 
Initial and Final 
Means 

Probable 
Error 
(N = 50) 

I 

.78 

.03 

II 

.43 

.08 

Ill 

.64 

.05 

IV 

.66 

.06 


The average correlation here is approximately . 60 , which, to the 
writer at least, is surprisingly high. On the strength of these 
values it would appear that even in such a restricted capacity as 
reversed alphabetization most subjects adhere to the level of 
achievement they have struck at the start. 

If, as seems likely, the man who is excellent at the beginning of 
practice will be good at the end, and pari passu for the poor sub- 
ject, we are naturally led to inquire if the competent subject in 
one series will also distinguish himself in the others. A solution 
to this subsidiary problem may be sought in the intercorrelations 
of the total averages for the four distinct learning processes. 


TABLE 11 


Series 

I 

II 

III 

IV 

I 

.91 (.02)* 
.76 (.04) 

.30 (.09) 

.36 (.08) 

.86 (.OS) 
.43 (.08) 
.60 (.07) 

.99 (.005) 
.93 (.01) 

.97 (.009) 

II 

Ill 

IV 


*Probable errors in parentheses. N = 60. 


The figures lying along the italicized diagonal indicate the re- 
liability of each series obtained by matching the measures of the 
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odd and the even trials. It will be observed that the intercorrela- 
tions are all moderately positive and that the greater the degree 
of external similarity between any two series the greater will be 
their intercorrelation; e.g., series III (saying Z-Y-X) is con- 
comitant to the extent of .93 with series IV (saying ZnYnXn). One 
may interpret this as attributable to the high degree of overlap 
between the different neuromuscular patterns involved, or as evi- 
dence for the action of a general factor, according to one^s 
theoretical predilections. 

Another question which might be raised in this connection would 
be: Do the initial or final intercorrelations deviate more from the 
total average correlations of Table II? The logic demanded in 
answering this is simple enough, although the calculations are 
laborious. Table III gives the necessary information. (The first 
decimals represent the initial intercorrelations and the ones in 
parentheses stand for the final intercorrelations. P.E. values are 
omitted, but may readily be estimated from preceding figures.) 


TABLE ni ♦ 


Series 

I 

II 

III 

IV 

I 





II 

.31 (.63) 
.16 (.38) 
.03 (.42) 

Ill 

.67 (.45) 
.44 (.52) 

IV 

.83 (.92) 




* N = 60. 


In all but one case the final intercorrelations are higher than the 
initial. To find which deviated more from the total average inter- 
correlations, the algebraic mean differences in points between it 
and the initial and final intercorrelations were obtained for each 
series. The mean differences are .22 and .07, respectively, showing 
that the final intercorrelations approach more closely the values 
of the total average intercorrelations. 

It is of some interest to note how this investigation confirms a 
conclusion earlier reached by Hollingworth to the effect that ^^the 
intercorrelation coefficients become greater the longer the practice 
is continued.^^ Another dictum of modern psychology here illus- 
trated is best expressed by a quotation from a related experiment 
of Wells. 

A high initial efiloiency may carry with it as much or more prospect 
of improvement under special practice than a low one. It is not because 
%e favored individual has had more of the general experience enabling 








186 BEADINGS IK INDTTSTEIAL PSYCHOLOGY 


him to meet the experimental situation better, but because he possessed 
the native ability to profit more by such experience, general or special, 
past or future. Not practice, but practiceahility, is responsible for the 
superior position of such an individual; and in broader aspect, not 
education, but educability. 


16. A Fundamental Criticism of Mental Tests 

B. Ejsrn, Wirkungsformen der Uehung, 463-472, freely translated (Helios 
Verlag, Muenster, 1930) 

The problem of the relative stability of initial test scores may be 
answered on the basis of our experiments as follows : The achieve- 
ment values attained after one practice trial are not stable. In 
most of the tests the correlations between the ranks at the begin- 
ning of the practice session and those reached after several weeks^ 
work when the relative positions of the subjects were fairly fixed are 
very poor. The graphic profile curves simply confirm the unsuit- 
ablity of the initial series for prognostic purposes. 

It is apparent that only one application of an aptitude test leads 
to gross errors in many individual cases. We have no assurance 
that those subjects whom the test indicates to be highly competent 
will not suffer a marked decline in accomplishment after repeated 
trials, and cannot be certain that those subjects whom the test 
reveals as incapable will not surprise us by suddenly leading the 
group. 

The most probable explanation for this inconstancy in the serial 
order is the presence of varying degrees of inhibition at the start 
which act independently of the individuals level of talent. It is 
only after these initial inhibitions have been overcome that a prog- 
nostic value appears in the test scores. With simple tasks this 
permanence of order occurs within a few days, but with more com- 
plex functions it may take weeks. 

These results affect seriously the validity of the psychotech- 
nologist^s measures. It is true that when good and poor groups 
are formed on the basis of initial scores only, the "good^^ group 
contains more of those who will ultimately clinch their right to be 
termed good, and their average level of performance is unquestion- 
ably higher. Perhaps it is this elimination of the grossly unadapted 
which constituted the chief advantage of the tests in the eyes of 
the employer who remarked: ^Tf you psychologists are successful 
in discovering only 10 per cent of the unfit among the applicants, 
then these tests more than pay for themselves.^' 

However, a testing instrument which can only identify the ex- 
tremes of ability is gravely deficient from the standpoint of the 
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workmen, regardless of its value to the employer. He needs an 
exact estimate of his fitness and this the customary testing pro- 
cedure cannot give him. Initial test scores may, and as a matter 
of fact do, offer a useful basis of prediction for groups, but they 
fail to give a trustworthy foundation for individual prognosis. 

It should be noted that the main reason for this inadequate 
prognosis is the failure to institute control and practice experi- 
ments. If the testing operation is prolonged beyond the beginning 
stage and carried to a critical point in the practice curve (which 
point varies with different tests and must be empirically determined 
for each), then in all cases absolute stability of position ensues. 
Only then do the measures have the predictive value which has 
wrongly been attributed to them on the basis of a single test period. 

17. Mental Measurement Plus Clinical Analysis 

M. S. ViTELES, *'The Clinical Viewpoint in Vocational Selection,” Journal 
of Applied Psychology, 9: 134-137 (1925) 

^^Many psychologists,^^ as Maxfield wisely observes, ^Tiave had 
the tendency to confuse mental measurement with analysis and 
mental interpretation.^^ In vocational selection in industry this 
has especially been the case. Statistics and the statistical point of 
view have dominated. It is the opinion of the writer that in the 
cause of greater scientific accuracy in vocational selection in in- 
dustry the statistical point of view must be supplemented by a 
clinical point of view. It must be recognized that the competency 
of the applicant for a great many jobs in industry, perhaps even 
for a majority of them, cannot be observed from an objective score 
any more than the ability of a child to profit from one or another 
kind of educational treatment can be observed from such a score. 
There is no reason for suspecting that the capacity of an individual 
motorman to avoid accidents, or of a printer's apprentice to profit 
from instruction in this trade can be expressed in an objective 
score, as easily interpreted by a minor clerk as by a trained 
psychologist, than for suspecting that the mental status of a child 
is revealed in the I.Q. which can be obtained by any teacher who 
owns a copy of Terman^s Condensed Guide and a set of testing 
material. The one problem is as complicated as the other; the 
objective score in one case has in it as many elements of error as 
in the other, and an adequate diagnosis in both involves interpreta- 
tion by a trained psychologist based on observation of performance 
and a consideration of related data. ... 

Industry should be told quite frankly that there are some jobs 
for which workers can be satisfactorily selected by means of tests 
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graded and statistically evaluated by minor clerks in the employ- 
ment office. The specific jobs for which this holds true are deter- 
mined in part by the duties of the job, the universality and what 
might be termed the superficiality of the qualities needed for suc- 
cess in the job, and by certain economic factors such as cost of 
labor turn-over, the relative turn-over of the total group employed 
in this type of work, the time and cost of training, etc. But 
industry must also be told with equal frankness that there are a 
great many jobs for which workers cannot be adequately selected by 
tests administered and interpreted by emplo3rment clerks. It must 
be told that the selection of applicants for such jobs involves an 
examination by a trained psychologist who depends upon his 
scientific knowledge of human behavior as well as upon the test 
results. Industry must be told that the immediate cost of such a 
procedure may be great, but that ultimate economy is implied in 
the acceptance of such a procedure. 

An assumption which is perhaps not recognized by a great many 
workers in this field, is that of the relative unimportance of the 
individual worker in industry. A selective process which is satisfied 
with the probable adequate selection of a group of workers, rather 
than with the proper placement of the individual worker (and such 
is the case in selection based upon objective scores alone) fails to 
give adequate consideration to the well-being and interest of the 
individual worker, an interest which in comparison with the point 
of view of European psychologists, has been shamefully neglected 
by the American psychologist. . . . 

A discussion such as this of the clinical viewpoint in industrial 
selection involves a reconsideration of the place of the psychologist 
in industry. The acceptance of the statistical viewpoint makes 
place in industry for what has been called a psycho-technician, a 
worker with a minimum training in psychology and a maximum 
training in statistics. He is a technician in the fullest sense of the 
word, well trained in method, but not in theory. He understands 
the various steps to be taken in standardizing a test and in 
statistically treating the results for the revelation of significant 
scores. In many cases he need know little about mental tests, 
since statistical treatment will reveal the significant ones, although 
a little information about tests may be helpful in providing short- 
cuts in the determination of the significant ones. Of clinical ob- 
servation and interpretation of performance he need know nothing 
at all, and generally knows nothing. He is a consultant in industry, 
supervising the construction and statistical evaluation of tests and 
the administration of such tests by a polite, but not necessarily 
intelligent, clerk. 



MENTAL TESTS; INDIVIDUAL PLACEMENT 189 

If the clinical point of view is to affect vocational selection the 
worker must be more than a psycho-technician. He must be a 
psychologist trained in psychological theory and methods as well 
as in statistics. He must be more than a consultant; he must be 
a co-worker in the personnel department, imbued through experience 
and study with an understanding of the selection problems of the 
particular plant and with the problems of the job for which he is 
testing. He must function in the examination of the applicant, 
applying his experience in the observation and analysis of perform- 
ance in deciding whether a given applicant should be employed. 
He becomes in a sense a sort of superior employment officer, weigh- 
ing the test score, his observation and analysis of performance with 
other essential data about the applicant in determining whether 
or not the application is competent for the job. His judgment is a 
diagnosis, as that of a physician, based upon a consideration of all 
the data affecting success or failure on the job. . . . 

This does not mean that there remains in industry no place for 
what has been called the psycho-technician in industry. He has 
exactly the same place in industry as the laboratory technician has 
in medicine. He is the assistant to a trained examiner, providing 
such objective quantitative data as he can for interpretation by the 
trained examiner. In certain cases, as has been indicated, he may 
even be the sole representative of psychology in industry, function- 
ing in the standardization of tests and in the determination of a 
set of statistical values useful in employing a particular test in 
selection. Such a job a psycho-technician can very well do, but 
his services should be provided with the understanding that in- 
dustry is receiving not psychological services, but technical services ; 
that it is using in emplo 3 mient not necessarily psychology but 
statistics slightly diluted with a smattering of psychology. Such 
services should not be sold under false pretenses, as has often been 
the case. 


QUESTIONS 

1. Can you discriminate between a test of '^capacity” and a test of 
^'ability”? When would you use one rather than the other? 

2. Does the fact that mental tests measure only a fraction of a personas 
powers make it necessary to reject them? Why? 

3. How does an ^‘empirical” test differ from an “analogous” test? 
Describe the procedures involved in using each. 

4. What are the possibilities and limitations of persons of subnormal 
intelligence in industry? 

6. Name specifically some of the contributions of clinical psychology 
to a personnel program. 
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6. What are the major varieties of trade test, classified as to form and 
not as to occupation? 

7. Does modern business organization make sufficient use of the facts 
of individual differences? Indicate instances where it does and 
cases where it does not. Would you extend this sphere of applica* 
tion or would you restrict it? 



CHAPTER Vn 

ANALYSIS OF OCCUPATIONAL INTERESTS 

v' 

Interest in a task lends zest to its performance; lack of in- 
terest makes the job an onerous duty. It often seems that the 
uninteresting chores in the world outweigh the attractive ones, 
but that may largely be due to the fact that all too many persons 
are occupying the wrong niches in life. Since so many human 
values hinge upon the presence or absence of interest, the im- 
portance of this factor in producing the best adjustment of the 
worker to his work must be obvious. 

Interest and ability are positively allied. A man who enjoys 
swimming is probably one who can swim relatively better than 
he can do other things ; conversely, the student who is weak in 
mathematics is apt to dislike it. Whether interest generates 
ability, whether ability gives rise to interest, or whether both 
are common outcomes of some third unknown factor, remains 
unknown at present. Interests appear to bo more flexible than 
abilities but, even so, studies indicate a surprising stability of 
interests throughout life. The boy foreshadows the man in 
both competence and liking for specific things. 

Interests are commonly divided into intrinsic and extrinsic. 
Most persons have an intrinsic interest in watching the printing 
press (witness the crowds that gather outside the windows of a 
newspaper plant!) ; if a stockholder of the company is in the 
crowd he will very likely have an extrinsic interest because some 
of his capital is invested in that bit of machinery. Relatively 
few things in this world are intrinsically (or originally) inter- 
esting, but most of them can acquire an extrinsic (or derived) 
interest by virtue of association with things which are natively 
satisfying; e.g., a workman may not take delight initially in 
clean tools and bench, but if his boss praises him therefor, the 
satisfaction which the approval elicited will transfer to the 
work which occasioned it. So likewise an engineer may study 
mathematics at first only because it is indispensable to his life 
ambitions, but if he pursues the subject far enough he may 
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become so fascinated thereby as to study it for its own sak& 
What was once secondary has now become primary. 

To analyze and measure complex tendencies such as interests 
is difficult. The need, however, for both qualitative and quanti- 
tative classification of interests in the proper adjustment of an 
individual in his work has led to efforts that have yielded 
techniques for revealing interests. These studies are relatively 
few, having been made since 1920 ; but they may be illustrated 
wdl by samples from the field of engineering where they had 
their origin. 

A. Discriminating Engineering Interests 

1. Pioneer Measurements of Occupational Interests 

B. V. Moore, ‘Tersonnel Selection of Graduate Engineers,” Psychological 
Monographs, Vol. 30, Whole No. 138:34, 46, 47, 81 (1921) 

Technical school grades, grades and ratings on the work of the 
men during training in the industrial organization, and the results 
of tests indicate that the engineer cannot be differentiated for the 
different kinds of work by general intelligence or mental alertness. 
Men with equal mental ability are found in all the lines of work. 
Success of a certain person in a particular line of work is evidently 
due to general intelligence or mental ability directed in a particular 
line of interests. However, it is probably true that the interests 
are based on a particular ability or group of abilities which makes 
activity and achievement in a particular line of work possible and 
interesting. 

After the man has a definite strong interest in any line of work 
or activity, this interest, motivation, or whatever it may be, should 
be taken advantage of. It is diflBcult to discover just what the 
interests are, and often the graduate student engineers cannot de- 
cide themselves what work they would prefer. In order to make 
possible the planning and direction of their training, the custom 
has been to ask them to indicate their choice of work at the end 
of two months of work with the Westinghouse Company, during 
which time they haye been doing various kinds of work in the shop 
under the supervision of the Educational Department. To help 
them make this choice, a combination of rating scale and test, 
entitled ^TJecord of Interests, was prepared. . . . 

The part of the ^^Eecord of Interests’^ which proved most sig- 
nificant was that section entitled ^^Choice of Other Occupations.” 
After experimentation with a much larger list of occupations. 
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twenty occupations were chosen because they had given the best 
results for differentiating the engineers. The student engineers 
were directed to check ten of them with a plus, as the more desir- 
able, and to check ten with a minus as the less desirable kinds of 
work. These appeared in the form as follows : 

Choice op Other Occupations 

Disregarding all your training and education and all differences in 
compensation and social standing of the following occupations, consider 
only your interest and satisfaction in working at each of the following 
occupations represented. Check with a ( + ) the ten kinds of work 
which you would most prefer to do; and check with a minus ( — ) the 
ten which you would dislike or least like to do. 

( ) * Architect ( ) * Machinist 

( ) • Automobile repairman ( ) Newspaper reporter 

( ) Automobile salesman ( ) * Pattern-maker 

( ) Bank cashier ( ) Private secretary 

( ) * Carpenter ( ) Purchasing agent 

( ) * Draftsman ( ) Real estate agent 

( ) Editor of popular magazine ( ) * Research worker in physics 

( ) Hotel keeper or owner ( ) Stockbroker 

( ) • U. S. Government astron- ( ) * Toolmaker 

omer ( ) * Watchmaker 

( ) Lawyer 

In the list as reproduced here, the occupations more often chosen 
by the design engineer or more purely engineer type of man are 
indicated by an asterisk. Of course, they were not so marked in 
the list presented to the men. The other occupations appeal to the 
sales type of man. 

The relative percentage of the sales or engineering type of occu- 
pation chosen by a man indicated whether he was a sales t3rpe or an 
engineering type of man. To test the value of the Record of 
Interests, it was filled out by one hundred twenty-four insurance 
salesmen. Later it was filled out by thirty Westinghouse design 
engineers and thirty sales engineers, none of whom had been with 
the Company less than a year nor more than five years. The sales- 
men and the engineers showed a definite tendency to like or be 
interested in occupations which in nature of work were similar to 
those they were already following. The kind of occupations which 
they thought would give them the greatest satisfaction to follow 
was a significant criterion of the kind of work in which they could 
be and were already successful. 

By computing for each enginosi; the percentage which his choices 
of occupations of a sales nature bore to his total number of choices. 
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a definite measure of his sales engineering interests as opposed to 
design engineering interest was obtained. It was assumed that if 
more than fifty per cent of a man^s choices were occupations re- 
quiring a' sales type of person for success in them, that man was 
a sales type of person ; and if more than fifty per cent of the man^s 
choices were occupations requiring a design engineering type of 
person, that man was a design engineering type of person. By this 
measure 78 per cent of the sales engineers were of a sales type ; and 
82 per cent of the design engineers were of an engineering type. Or 
assuming that we did not know the actual occupations of the en- 
gineers, those engineers which this test of interests alone would 
select for sales engineering, would be 89 per cent correctly placed or 
classified; and the man which this test of interest selected for 
design engineering would be 68 per cent correctly placed. 

^ In conclusion, it may be stated that men in different lines of 
work have different interests. The interests of a person are not in 
just one specific occupation, but they are general to the extent that 
they pertain to very similar or closely allied occupations or activi- 
ties. Interest in a certain class of activities is a criterion that the 
person will be interested in any other very similar activity. By 
similar activity is meant one that requires much the same informa- 
tion, training, experience, kind of materials and tools worked with, 
mental activity, personality, ideacis of accuracy and perfection, and 
social attitude. 

In the engineering profession, men cannot be differentiated for 
different lines of work hj tests which measure what is commonly 
known as general intelligence or mental alertness. Men in the 
same kind of engineering work differ in this intelligence as greatly 
as men in different kinds of engineering work. The differences 
which fit these men for different kinds of work are something other 
than differences in intelligence. General intelligence as measured 
by a general intelligence test does show a significant positive cor- 
relation with the success of engineers in the same kind of work. 
One man differs from another in having special abilities, which, 
functioning in an integrated form as a kind of intelligence, can be 
measured and used as criteria for placing the man in the kind 
of work for which he is best fitted. The occupational interests of a 
man show a definite correlation with the kind of intelligence of 
special abilities which he has, and with the kind of occupation in 
which he is successful. 
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2. Interview Method for Discovering Interests 

John Mills, “Engineering Aptitudes,” Journal of Personnel Research, 

3:198-202 (1924) ; reprinted by permission of Williams & Wilkins Co. 

In the selection of a candidate for employment there are three 
questions to be answered: (1) along what lines of endeavor lie his 
fundamental interests and urges? (2) has he the technical founda- 
tion to produce in this line? and (3) has he the personality, char- 
acter, and physical qualifications for such productive work ? 

The method to be described is concerned only with the answer 
to the first of these three questions. It is not a psychological test 
in the current use of that term. It is merely a program for the 
personal interview — a series of related questions which seem to 
uncover in the shortest time the basic urges of an applicant for 
employment. 

When the line of interest has been established, the conversation 
with the candidate may be directed toward his classroom and 
technical activities, and a judgment formed as to his technical 
abilities. The school records and the faculty references supply 
further and accurate indications of his technical ability. During 
the conversation a judgment may be formed also as to the per- 
sonality and character of the applicant and this may be further 
supplemented by personal references and records of accomplish- 
ments in the campus life of the institution. 

To illustrate the method there will be presented in four parts, 
under headings A to D, an imaginary and one-sided conversation 
with a senior in a technical school. 

A. Media of Self-Expression , — Now that you are finishing the 
formal part of your engineering training you will be looking for a 
job which will lead to an engineering career. You may start with 
a job, but if you are a man whom modern industry needs to cope 
with its growing complexity, both technical and economic, you 
should be qualified and capable of a real career. A career, whether 
for a member of the artistic or the engineering professions, is the 
expression of one^s own personality working through some medium. 
An artist expresses his personality in the field of music through the 
medium of his voice or a mechanical instrument, or in the field of 
pictorial presentation through the medium of oils, water colors, or 
black and white. For the non-artistic professions there may be 
distinguished four media, namely: 

1. Ideas 2. Men 3. Things 4. $ symbols 

Of these two, men and things, are concrete ; and the other two 
are abstract. To illustrate we may picture certain ideal and limit- 
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ing cases. The philosopher and the pure mathematician, for 
example, are concerned with the abstract field of ideas. The 
politician, the missionary, and the propagandist is each concerned 
with expressing his personality through swaying and influencing 
men. The statistical economist is a limiting example of a man 
interested in dealing with economic symbols of value. The 
machine operator in a highly standardized manufacturing process 
is an illustration of a man concerned entirely with things — ^with 
material productions. Usually, however, his choice has been limited 
by lack of education or personal ability and a better illustration 
might be found. Imagine a collector of minerals, an enthusiast 
who buys and trades to obtain new samples, who travels and ex- 
plores, always in search of additions to his collection. And when 
they have been obtained he grinds, polishes, and mounts in his 
own workroom, and then labels and assembles, finding his greatest 
satisfaction in the handling of things. We all know the man who 
enjoys things to such an extent that he spends more time tuning 
up the engine of his motor boat or car than he does in operating it. 

These are illustrations of extreme and limiting cases of interest in 
these four fields of self-expression. Most men have over-lapping 
interests. A good teacher is usually one who finds his field for 
self-expression in ideas and men. The men who started in the 
early nineteen hundreds the series of large corporations were prob- 
ably expressing their personalities through the media of men and 
economic symbols. Now what is your own interpretation of your 
interests? Arrange these four media in the order of decreasing 
interest to you? 

Usually the names of the four media were written out by the 
interviewer and the student assigned to them a numerical order. 
Replies are prompt and there is rarely any appreciable hesitation. 
The typical response is to indicate two of the four media as being 
important, and then to specify one of these as of primary im- 
portance, and finally to specify one of the remaining two as of 
slightly more importance than the other. No answers have yet 
been obtained where symbols^^ appeared first. The other three are 
about equally favored for first choice by seniors in technical schools. 

The next question to be described constitutes, as will be seen, a 
check on the first, and contributes some further detail. Only in 
rare instances did the two questions fail to check. In some of those 
instances further questioning developed what appeared to the in- 
terviewer as evidences of conflicts within the mind of the student, 
due to his having undertaken a course of training in engineering 
when his fundamental interests were in such a different profession^ 
line as ministry or medicine. . . . 
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B. Interest in College Courses , — There is another way of arriv- 
ing at your interests and that is by considering your recent experi- 
ences in college. Suppose you classify the courses which you have 
been studying, and any work you have been doing, not according 
to the usual terms of so much mechanics, hydraulics, or electricity, 
but according to divisions which run across the courses of the 
curriculum. You might divide as follows: 

1. Theory 

2. Manipulation 

3. Design 

^ 4. Methods of operation by human beings 

6. Methods of operation by physical equipment 

6. Engineering costs and economics 

7. Artistic, literary, and non-professional interests 

Now ask yourself in which division there is the most compelling 
interest. How would you arrange these seven divisions of your 
interest? Before you do so, however, let us illustrate the divisions. 
Consider, for example, the first three, theory, manipulation, and 
design. Men differ quite markedly in their interest in these three. 
If you should take a group of engineers through a factory or 
development laboratory and stop to show them some interesting 
process, you would find some men who want first to get the theory 
of the operation straight in their minds ; others whose hands would 
just itch to get hold of the apparatus — who want to manipulate it, 
and seem to derive their ideas in part through muscular sensation ; 
and a third group who will no sooner have seen the apparatus than 
questions involving changes in its design will arise in their minds — 
what if this element were made longer? or moved faster? and so 
on. These three types of interest are fairly well marked and you 
undoubtedly know in which way your mind naturally works. 

Now let us illustrate the next three divisions. To do so imagine 
three young mechanical engineers leaving college to manage three 
small and isolated power plants. The first day they each walk 
around their respective plants and observe that the steam pressure 
is being inefficiently maintained. One man thinks immediately, 
have got to show those stokers how to fire a boiler. Now, what 
is the proper method of operation to be performed by human beings 
in firing a boiler ?^^ Another thinks first, must get back to the 
office and look up those catalogues of automatic stokers. Now, 
what is the proper method of operation by physical apparatus in 
suppljring coal to a boiler fire?^^ The third says to himself, 
must get out those tables which were published last spring and 
find out about how much it is justifiable to spend in a plant of 
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this size, per kilowatt hour, in boiler room operation; and then I 
can see what chance I have of employing an extra stoker or of 
installing automatic equipment." If these men are good engineers, 
they will ask themselves all three questions, but one question must 
come first. For one type of mind a certain question will precede 
the other two. 

Now can you tell of these seven divisions which are first, second 
and third in your own interests? 

Answering this question is more diflBcult than the first. It is 
sometimes necessary to suggest that the first three divisions be con- 
sidered as a group and arranged in order, then that the next three 
be similarly treated, and finally that choice be made between the 
first choices of each group. In part this diflBculty is due to the 
overlapping which occurs in the first six divisions and in part to 
the grouping which has been made use of in the accompanying 
explanation. 

C. Supervisory versus Technical Responsibilities , — There is an- 
other question which may be helpful to you in analyzing your 
interests. As you progress in your engineering work you should, 
if you are capable, find yourself after a reasonable length of time in 
responsible charge of certain work. 

Suppose you are in a large company. You might be in charge 
of a small department of ten or a dozen people, where your depart- 
ment was expected to make certain technical decisions. There might 
report to you two or three men, more recent graduates from college 
than yourself and moreJiighly trained technically. Then there 
might be two or three men who had grown up in the industry, 
widely experienced practically but without a background of tech- 
nical training. And associated with these two types a few assistants 
in routine matters, draftsmen, file clerks, stenographers, and the 
like. Your responsibilities are predominantly technical rather than 
supervisory. 

On the other hand, you might find yourself in charge of a large 
department of three or four hundred people, engaged in three or 
four groups on related types of work each group headed by a man 
who reports to you. The members of your department are per- 
forming some of those more or less routine, more or less repe- 
titive, tasks which enter into all industry and into engineering. 
Your responsibilities are predominantly supervisory rather than 
technical. 

Now for purposes of discussion assume, what is in most cases 
true, that these two possible positions are equal in salary and in 
the recognition which is given to the man who holds the position 
and in opportunity for further advancement. Which position 
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would you naturally prefer, the supervisory or the technical re- 
sponsibility? 

This third question is not only the shortest and most quickly 
answered of the series but it is also apparently the most illuminat- 
ing. Where the interview must be considerably curtailed this 
question is used and the first question omitted. It seems to sepa- 
rate immediately those whose urges are toward individual produc- 
tion or creation on the one hand and management on the other 
hand. In no instance has a man of the so-called ^^research type” 
failed to respond promptly in favor of technical responsibility. 

In this connection it must be recognized that the method was 
developed for interviewing applicants of relatively small profes- 
sional experience. To further his study the writer has asked some 
of his friends who are engineers of standing to answer these ques- 
tions and then to try to figure out how they would have answered 
when their engineering careers were just starting. There is no 
doubt but that there is a shift of interests with maturity, which 
depends for its direction upon the original interests and upon past 
experiences and successes. For the purpose of any analysis, how- 
ever, it is the applicants present tendencies which should be 
considered. 

D. Basic Urges Toward Success , — There is still another ques- 
tion the answer to which will help in analyzing your interests. 
Suppose we attempt to make a classification of the motives which 
dominate men and lead them to success. We might distinguish 
three different urges which are, however, present in all of us in 
greater or less proportions. 

The first of these is an economic motive, a desire for more and 
more of the material things of this world. There are successful 
engineers who have contributed greatly to the progess oi their art 
and to the welfare of society who are inspired largely by an eco- 
nomic urge. On the other hand, there are engineers who would 
never have risen to their present positions if the economic urge had 
been the only or even the dominant urge in their careers. 

Some men rise because of personal ambition, the desire to be out- 
standing and to be individually recognized and approved. On the 
other hand, in many cases of success personal ambition is relatively 
small and the acquired reputations are the by-products of other and 
more dominant motives. 

A third urge is that of production, the creative urge — ^what 
might be called the instinct of workmanship. This is a desire to 
create and to accomplish, which finds its pleasure and its satis- 
faction at the time and in the activity itself, rather than in the 
results which follow. There are engineers of high position and 
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good incomes who have risen under the urge of this instinct or 
motive. 

No particular credit or discredit attaches to the dominance of 
any particular motive of the three^ but men differ therein. Of 
course, it is very difficult to analyze one^s motives and these three 
motives do overlap and are interrelated. However, supposing 
that their total is 100 per cent, how do you think in your case that 
the percentages are distributed among these three motives, (1) eco- 
nomic, (2) ambition, and (3) instinct of workmanship? 

3. Analysis of Interests of Engineers 

E. K. Strong, “Interests of Engineers,” Persormel Journal, 7:442-460 
(1029) ; reprinted by permission of Williams & Wilkins Co. 

It is of vital importance to ascertain the characteristics of men 
who are successfully and happily engaged in the various occupa- 
tions. The loss sustained by society due to misfits in business and 
professional life must be very great. Considerable progress has 
been achieved through the development of general intelligence tests. 
But it is very apparent that many additional fac tor s determine 
success besides mental alertness. One of these is interest So far 
little attention has been given to this factor. The origin of interests, 
is unknown, — whether due primarily to heredity or environment. 
If the latter is the c^e, as some contend, then individuals can be 
trained for any occupation, so far as interest determines success. 
If interests are basically^the expression of inherent capacities, then 
it is of the utmost importance to ascertain them as early as pos- 
sible. Thus far relatively little progress has been made in measur- 
ing inherent capacities. The procedure used here makes possible 
the measurement of interests and should lead to a greater under- 
standing of this whole problem. 

If further investigation establishes the fact that men engaged in 
a given occupation cannot be differentiated from men engaged in 
every other occupation ; that men in any occupation have interests 
so nearly identical with men in certain closely related occupations 
that within this group of occupations they cannot be separated from 
one another in terms of interests, then there may emerge a classifi- 
cation and grouping of occupations of utmost significance in voca- 
tional counseling. In many respects it would be far better to tell 
a boy entering high school that his interests identify him with 
^^Group occupations, including, for example, civil, electrical, 
mechanical, and mining engineering and chemistry, and possibly 
several others also, than to tell him his interests point toward any 
one of these alone. Such a system of vocational guidance can be 
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put into operation at much less cost today than one requiring the 
identification of the one best occupation, and it would lead in all 
probability to a broader and better educational preparation. 

What will result from further research remains for the future to 
disclose. At this time the findings relative to the interests of 
engineers will be reported. 

Interest Test Procedure , — The Vocational Interest Blank con- 
tains 420 items to each of which the individual reacts by indicating 
whether he likes (L), is indifferent to (I), or dislikes (D) it. 
The 420 items comprise 100 occupations, 54 amusements, 39 school 
subjects, 82 activities, 63 peculiarities of people, 42 miscellaneous 
items, and 40 estimates of present abilities and characteristics. The 
first ten items on the blank are given in Table I. 


TABLE I 

Procedure in Determining Weights for Scoring for 
Engineering Interests 


First Ten 
Items on 
Vocational 
Interest 
Blank 

Per Cent of 
‘‘Men in 
General” 
Who Like, 
Are Indiffer- 
ent to and 
Dislike 
These Items 

Per Cent of 
Engineers 
Who Like, 
Are Indiffer- 
ent to, or 
Dislike 
These Items 

Differences in 
Per Cents 
between 
Engineers 
and “Men in 
General” 

Scoring 
Weights for 
Engineering 
Interests 


L. 

I. 

D. 

L. 

I. 

D. 

L. 

I. 

D. 

L. 

I. 

D. 

Actor (not 
movie) . . . 

25 

34 

41 

9 

30 

61 

— 16 

— 4 

20 

— 6 

— 1 

4 

Advertiser . . 

32 

39 

29 

13 

38 

49 

— 19 

— 1 

20 

— 6 

0 

4 

Architect . . . 

42 

37 

21 

57 

32 

11 

15 

— 5 

— 10 

3 

— 1 

— 4 

Army officer. 

26 

29 

45 

32 

32 

36 

6 

3 

— 9 

1 

1 

— 2 

Artist 

33 

37 

30 

29 

38 

33 

— 4 

1 

3 

— 1 

0 

1 

Astronomer . 

30 

41 

29 

39 

43 

18 

9 

2 

— 11 

2 

0 

— 3 

Athletic di- 
rector 

29 

42 

29 

15 

50 

35 

— 14 

8 

6 

— 4 

2 

1 

Auctioneer . . 

6 

23 

71 

1 

16 

83 

— 6 

— 7 

12 

— 7 

— 2 

4 

Author of 
novel 

37 

37 

26 

23 

42 

35 

— 14 

5 

9 

— 3 

1 

2 

Author of 
technical 
book 

36 

39 

25 

57 

33 

10 

21 

— 6 

— 15 

4 

1 

— 1 

— 6 


Data have been obtained from 3,920 men engaged in 30 occupa- 
tions. The averages of their reactions to the items on the blank 
ate taken as the bases from which to calculate the interest 
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peculiarities of each occupational group. Thus^ in the first three 
columns of Table I are given the reactions of men in general to 
the item actor; 25 per cent say they would like to be an actor, 34 
per cent are indifferent to being an actor, and 41 per cent would 
dislike to be an actor. Similarly, figures are given for nine addi- 
tional occupational items. 


TABLE II 

Distribution op Interest Blanks Received prom the Four 
Engineering Societies 



Civil 

Engineers 

Electrical 

Engineers 

Mechanical 

Engineers 

Mining 

Engineers 

Totals 

Outstanding men, 
selected by Dean 
T. J. Hoover . . . 

25 

26 

23 

20 

94 

Full members 

85 

94 

73 

92 

344 

Associate members 

43 

31 

30 

33 

137 

Totals 

153 

151 


145 

575 


Data have been secured from 575 engineers distributed among 
full and associate memberships from the four engineering societies 
(see Table II) . Their expressed interests toward the first ten items 
on the blank are given in the second three columns of Table I. 
Evidently very few engineers wish to be actors, advertising men, 
athletic directors, auctioneers, or authors of novels. In contrast 
to men in general they are decidedly interested in being architects 
or authors of technical works. 

The differences between the percentages given in the first three 
columns for men in general and the second three columns for 
engineers are given in the third three columns. These differences 
are reduced to ^Veights” as given in the fourth three columns of 
Table I. To calculate these weights an elaborate statistical formula 
is used in order to determine the very best weight in each case 
taking all the data into account. These weights constitute the 
scale by which a blank is scored for engineering interest. (By the 
same procedure scales have now been determined for twenty-six 
different occupations.) 

In order to illustrate more fully the method by which a blank is 
scored, the reactions of a mining engineer to the first ten items are 
given in Table III. He dislikes being an actor, is indifferent to 
advertising, would like to be an architect, etc. Using the weights 
given in &e last three columns of Table I, this mining engineer 
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obtains the scores shown under the heading Engineer in Table III. 
Using the appropriate weights for interest in journalisni, public 
accounting, ministry, and the work of an artist he obtains the 
scores in the last four columns of this table. On the basis of these 
ten items this mining engineer shows distinct interest in engineer- 
ing, slight preference toward accounting, and decidedly no interest 
in journalism and art. When all the 420 items on the blank are 
considered, he obtains total scores of 225 in engineering, minus 336 

TABLE III 

How A Miinna Eitoikber Scored the First Ten Items ok the 
Interest Blank; also the Weights Assigned When Scored 
FOR Interest in Each op Five Oocdpations 


First Ten Items on 
Vocational Interest 
Blank 

Actual Scores 
of a Mining 
Engineer 

Engineer 

Journalist 

Public 

accountant 

Minister 

Artist 

Actor (not movie) . . 

L 

I 

(D) 

4 

0 

1 

— 2 

— 2 

Advertiser 

L 

(I) 

D 

0 

— 2 

— 2 

1 

— 1 

Architect 

(L) 

I 

D 

3 

— 4 

0 

2 

4 

Army officer 

L - 

I 

(D) 

— 2 

2 

0 

1 

1 

Artist 

L 

(I) 

D 

0 

— 2 

1 

2 

— 13 

Astronomer 

L 

(I) 

D 

0 

0 

0 

— 1 

I 

Athletic director 

L 

(I) 

D 

2 

0 

0 

0 

0 

Auctioneer 

L 

I 

(D) 

4 

2 

0 

— 1 

0 

Author of novel 

L 

(I) 

D 

1 

— 5 

0 

1 

— 3 

Author of technical 
work 

(L) 

I 

D 

! 

4 

— 4 

5 

— 2 

— 6 

Totals 


•• 

•• 

16 

— 13 

5 

1 

— 18 


in journalism, 69 in public accounting, minus 263 in the ministry, 
and minus 609 as an artist. 

There is still one more step before this mining engineer’s stand- 
ing in these five occupations can be properly evaluated. Because, 
for example, the scale for artists’ interests contains many large 
weights, and the scale for public accounting contains very few 
large weights, it is easily possible to obtain a total of 200 in the 
interest of an artist, whereas such a score in C.P.A. interest is 
much more unusual. Because of this and other similar reasons, his 
total score was expressed in terms of three ratings tabulated as 
A, B, and 0. 

Seventy-five per cent of engineers obtain scores in en^eering 
inteieat between 646 and 202. Twenty-four per cent obtain scores 
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between 201 and 1, and the remaining one per cent between 0 and 
- — 85. A rating of A is given to scores falling between 640 and 
202; a rating of B to the range of 201 to 1 ; and a rating of C to a 
score of 0 or below. (The three letter ratings are similarly deter- 
mined for the other occupations.) 

A rating of A means the man has the interests of men success- 
fully engaged in that occupation ; a rating of C means he does not 
have those interests; a rating of B is intermediate and means he 
probably has these interests, but judging from this test alone one 
cannot be sure. The reason that a B rating must be interpreted 
as only probably indicative of interest in that occupation is that 
many men rate B in occupations other than their own. For 
example, the mining engineer referred to in Table III rates B in 
public accounting. Although his interests coincide with those of 
some public accountants, yet his interests are not suflBciently in 
that direction to warrant one saying more than that he probably 
has the interests of a public accountant. 

In order to give an idea of the extent to which a man^s interests 
may overlap, the ratings of this mining engineer are given here for 
twelve different occupations, as follows : 


Engineer 

• • • . A 

Lawyer 

B 

Chemist 

.... A 

Life insurance salesman . . . 

c 

Personnel manager. • . 

.... B + 

Advertising man 

c 

Purchasing agent .... 

B + 

Artist 

c 

Public accountant. . . . 

> • • •j, B 

Minister 

c 

School teacher 

B 

Journalist 

c 


Differentiation of Engineers from Non-Engineers , — The Interest 
Blanks of 933 non-engineers, representing seventeen occupations, 
were scored for engineering interest. The results are given in Table 
IV. Whereas 76 per cent of engineers rate A, 24 per cent rate B, 
and 1 per cent rate C, only 16 per cent of the 963 non-engineers 
rate A in engineering interest, 40 per cent rate B, and 46 per cent 
rate C. 

There is, however, a very great difference in the extent to which 
men in various occupations score like engineers. The interests of 
chemists (including many chemical engineers) are very similar to 
those of engineers, — ^half rate A and half B, whereas three-fourths 
of engineers rate A and one-fourtti B. Farmers (all graduates of 
an agricultural college who have worked at least five years on a 
farm) and architects also rate high in engineering interest. On 
the other hand, the interests of real estate salesmen, authors, 
ministers, advertising men, and life insurance salesmen are very 
dissimil^. 
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The large amount of overlapping between these occupations and 
engineering indicates that^ as far as interest is concerned, many 
men in other occupations might just as well have been engineers. 
The reverse is also the case, as is later shown. It is a difficult 
matter to decide whether the men in these occupations who rate 
A in engineering interest should have been engineers or not. If so 
they are actually misplaced today. In some cases the evidence 


TABLE IV 

Extent to Whicth Men in 17 Occupations Are Rated fob 
Engineering Interest 


Occupations 

Per Cent Rated 

A 

B 

C 

Chemists 

47 

50 

3 

Farmers 

37 

49 

14 

Architects 

34 

64 

12 

Psychologists 

24 

46 

30 

Surgeons 

22 

53 

25 

Personnel managers 

19 i 

36 

45 

Purchasing agents 

14 

66 

30 

Public accountants 

13 

61 

36 

(School teachers and adminis- 
trators i 

12 

46 

42 

Lawyers 

8 

39 

63 

Journalists 

7 

31 

62 

Artists ( painters ) 

6 

49 

45 

Real estate salesmen 

4 

28 

68 

Authors 

3 

33 

64 

Ministers 

2 

25 

1 73 

Advertising men 

0 

35 

66 

Life insurance salesmen 

0 

23 

77 

Average 

15 

! 40 

45 


seems to substantiate this view. In other cases there is nothing to 
indicate but that they are properly placed. The amount of evidence 
that has been gathered is, however, insufficient to answer the ques- 
tion. In fact it is doubtful if it would be possible at the present 
time to establish objective standards by which such questions could 
be answered. 

Extent to Which Engineers Have Interests Similar to Men in 
Other Occupations. — The Interest Blanks of 62 full members of 
the American Society of Mechanical Engineers were scored for 
interest in nineteen occupations in addition to that of engineering. 
As a check, blanks of full members in the other three engineering 
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societies were scored for several occupations (see Table V). Evi- 
dently engineers have very much the interests of chemists (66 per 
cent of engineers rate A and 34 per cent B). To a much less 
degree engineers have the interests of medical men^ personnel man- 


TABLE V 

Extent to Which Engineers Have Interests Similar to 
Men in, Other Occupations 


Occupational 
Interests in 
Terms of Which 
These Engineers 
are Rated 

Per Cent of 
Mn. E. Who 
Are Rated 

Per Cent of 
C. E. Who 
Are Rated 

Per Cent of 
M. E. Who 
Are Rated 

Per Cent of 
E. E. Who 
Are Rated 

A 

B 

C 

D 

Q 

Q 

a 

a 

a 

s 

a 

C 

Chemists 

56 

34 


■ 






■ 



Medical men 

17 

56 











Personnel mana- 













gers 

16 

54 











Purchasing agents 

15 

75 

10 










Farmers 

8 

71 

21 










Architects 

6 

57 

37 

13 

53 

54 







School teachers . . 

6 

38 

56 










Lawyers 

2 

66 

32 

8 

79 

13 

9 

71 

20 

3 

72 

25 

Journalists 

2 

48 

50 










Psychologists . . . 

2 

gTtl 

68 










Real estate sales- 













men 

2 

24 

El 










Public account- 



M 










ants 

0 

61 - 

El 

5 

57 

38 

2 

61 

37 

6 

44 

50 

Vacuum cleaner 













salesmen 

0 

21 

79 










Ministers 

0 

17 

83 










Life insurance 













salesmen 

El 

14 

86 










y. M. C. A. secre- 













taries 

0 

13 

87 










Advertising men . . 

0 

8 

92 










Artists 

0 

2 

98 

0 

10 

90 







I)i8trict sales man- 













agers oi vacuum 













cleaners 

0 

0 












agers^ and purchasing agents. Almost no engineers rate A in the 
remaining fifteen occupations. Engineers do not have the interests 
of men engaged in other work to anything like the degree that 
these men have interests in common with engineers. There are too 
many complicating factors entering into this study, however, to war- 
rant drawing the natural conclusion that engineers have less broad 
interests than men in other lines of work. 
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As the correlation between the order in which the occupations 
are listed in Tables IV and V is .81, it is justifiable to conclude 
that the interests of engineers are related to the interests of men in 
other occupations as appear in these tables. This does not mean 
that the occupations are so related, but only that the men engaged 
in these occupations have interests approximating those of engi- 
neers to the degree represented in the tables. It would appear that 
boys showing interest in the occupations listed on the upper half 
of these two tables are likely to become interested in engineering 
and, if so, might be encouraged; whereas boys interested in the 
occupations listed on the lower half of these tables are unlikely to 
become engineers, and should ordinarily not be encouraged to 
consider engineering. 

Extent to Which the Four Engineering Groups Can Be Differen- 
tiated on the Basis of Their Interests. — A considerable number of 
engineers were asked whether or not the four major groups of 
engineers were essentially alike in their interests. The answers 
differed considerably. Some believed all engineers were very 
much alike; others felt there were differences, particularly in the 
case of civil engineers. Almost all stated that mechanical and elec- 
trical engineers were most alike. 

In Table VI are given the per cents of each of the four groups 
of engineers who rate A, B and C, in engineering interest. As the 
test is based on approximately equal representations from all four 
engineering societies, high ratings mean approximation to the 
average of the four groups and low ratings the reverse. The 
results indicate that mechanical engineers are most similar to 
the average engineer and mining engineers are least like the 
average. 

TABLE VI 

Engineering Interest of the Four Engineering Groups 



Per Cent 
of C. E. 
Who Are 
Rated 

Per Cent 
of E. E. 
Who Are 
Rated 

Per Cent 
of M. E. 
Who Are 
Rated 

Per Cent 
of Mn. E. 
Who Are 
Rated 

Per Cent 
of all 
Engineers 
Who Are 
Rated 


A 

B 

0 

A 

B 

C 

D 

m 

B 

M 

Q 

B 

B 

B 

C 

Full members. 

78 

19 

3 

79 

18 

3 

86 

14 

0 

74 

24 

2 

79 

19 

2 

Associate mem- 
bers 

63 

37 

0 

81 

19 

0 

82 

18 

0 

52 

48 

0 


31 

0 

Total 

71 

27 

2 

80 

18 

2 

84 

16 

B 

67 

32 

1 

76 

23 

1 
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TABLE VII 


Extent to Which Crm, Eveofbioal, Mechanical, and Mining 
Engineers E[ave Interest in These Four Types op Engineering 


Engineering 
Interests in Terms 
of Which These 
Engineers are 
Rated 

Per Cent of 
C. E. Who 
Are Rated 

Per Cent of 
E. E. Who 
Are Rated 

Per Cent of 
M. E. Who 
Are Rated 

Per Cent of 
Mn. E. Who 
Are Rated 

B 

B 

B 

B 

B 

B 

B 

B 

B 

A 

B 

C 

Civil engineering. 
Electrical engi- 

84 

13 

3 

63 

29 

8 

54 

43 

3 

44 

51 

5 

neering 

Mechanical engi- 

51 

35 

14 


24 

5 

64 

35 

1 

34 

54 

12 

neering 

Mining engineer- 

51 

35 

14 


39 

6 

79 

21 

0 

41 

44 

15 

ing 

65 

32 

3 


gn 

5 

70 

27 

3 

83 

17 

0 


TABLE VIII 

Correlations between Scores in Interest por Engineering in 
General, Civil, Electrical, Mechanical, and Mining Engi- 
neering AND Public Accounting (Based on Records 
OP 63 Civil Engineers) 



Engineer- 

Civil 

Electri- 

Meehan. 

Mining 


ing in 

Engineer- 

cal Engi- 

Engineer- 

Engineer- 


General 

ing 

neering 

ing 

ing 

Civil engineering. . . 

.931 





Electrical engineering 

.956 

.864 




Mechanical engineer- 






ing 

.946 

.837 

.923 



Mining engineering . . 

.929 

.855 

.964 

.854 


Public accounting. . . 

.246 

.345 

.250 

.156 

.221 


Differences between the four engineering groups are not so easily 
discovered by comparing how each of the four approximate the 
average of the four, as by directly contrasting each group with the 
three others. In order to accomplish the latter, interest scales were 
developed for each of the four groups. Sixty-two blanks of full 
members of each society were then scored for interest in civil, 
clerical, mechanical, and mining engineering. The results are 
diown in Table VII. 

Here again mining engineers differ more from the three other 
groups than do any of the three others. Civil engineers come next 
in the extent to which they differ, while no significant difference 
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between electrical and mechanical engineers is to be noted in this 
respect. These conclusions are based both on the percentages that 
rate A and, possibly, even more strikingly on the percentages that 
rate C. Thus 12 to 15 per cent of mining and civil engineers do 
not rate at all like electrical and mechanical engineers. 

The differences in interests among these four engineering groups 
are, however, very slight. The inter-correlations between the gen- 
eral engineering test and those for civil, electrical, mechanical, and 
mining are all so high (Table VIII) that they must be considered 
as practically identical. This is emphasized all the more when 
correlation between these five and interest in public accounting 
are taken into account. 

On the whole the outstanding men selected by Dean Hoover 
secure higher scores, and the associate members lower scores, than 
full members, when the four groups of engineers are scored on 
their respective scales (see Table IX). There are two exceptions: 
full members score higher than outstanding men among civil engi- 
neers, and associate members score a trifle higher than full mem- 
bers among electrical engineers. Here again, as in Table VI, 
associate members of electrical and mechanical engineering societies 
score approximately as do full members, whereas associate members 
of civil and mining engineering societies score lower than their 
full members. ^ 

TABLE IX 


Extent to Which “Outstanding Men,” Full Members, and Asso- 
ciate Members Rate in Their Own Type op Engineering Interest 


Type of Engineer- 
ing Interest 

Per Cent of Out- 
standing Men 
Who Are Rated 

Per Cent of 

Pull Members 
Who Are Rated 

Per Cent of 
Associate 
Members Who 
Are Rated 


A 

B 

C 

A 

B 

C 

A 

B 

C 

Civil engineers . . . 
Electrical engi- 

76 

25 

0 

82 

15 

3 

63 

37 

0 

neers 

Mechanical engi- 

84 

16 

0 

72 

25 

3 

74 

26 

0 

neers 

84 

16 

0 

75 

25 

0 

70 

30 

0 

Mining engineers. 

81 

19 

0 

76 

24 

0 

59 

41 

0 

Average 

81 

19 

0 

76 

22 

2 

67 

33 

0 


Individual Execeptions . — Two per cent of full members of the 
four engineering societies rate C in engineering interest (see Table 
VI). Is there any explanation of this fact? Is the interest test 
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faulty to this extent, or do the interests of these men prove them 
to be "at heart” not engineers? A letter of inquiry was sent to 
the five men comprising this group who rate C and also to three 
additional men who rate a low B. Only two replied. The avail- 
able facts taken mainly from the blanks are : 

E. E., No. 49, 60 years old, designs electrical equipment, primarily 
surgical instruments. Received M.D. degree at college. Rated C in 
engineering in general and in all four engineering groups. 

E. E., No. 36, 43 years old, is apparently a typical electrical engineer 
for a Light and Power Company. Finished college engineering course. 
Has day-dreamed of ^^real estate, stocks and bonds.^’ Remarks, ‘‘I have 
always had a general tendency for entering the commercial field, in 
the above mentioned lines.” Rated C in all five tests. 

C. E., No. 46, 38 years old, has general supervision of all kinds of 
construction work. M.S. degree. Remarks, plan to go into general 
contracting for myself at some time in the future, but I am well pleased 
with my present connections.” Rated C in all five tests. 

C. E., No. 56, 41 years old, is chief engineer in charge of design 
of buildings. Has been an assistant professor in college. Has day- 
dreamed of consulting work, also sales agent. Remarks, ‘^With present 
salary and participation in company’s earnings, I have not felt inclined 
to venture into new fields.” Rated C in all five tests. 

Mn. E., No. 49, 39 years old, is safety director for a group of 
mining companies, M.S. degree in Mining Engineering. Rates C in 
all tests except that of mining engineering on which he receives B-— . 

E. E., No. 62, 37 years old, is selling electrical equipment requiring 
“very little engineering at^all.” Is going to leave as soon as able. 
E.E. degree. Prefers public utility work and teaching, of which he has 
had previous experience. Rates B — in general engineering and C.E. ; 
rates C in other three tests. 

Mn. E., No. 58, 42 years old, locates areas favorably located and 
drills or causes to be drilled test wells for petroleum. University 
graduate. Day-dreams of fiction writing, sketching and painting. 
Remarks, like the field-work of my profession, but detest the business, 
or ‘trading’ part of it. My inclinations are largely toward literature, 
art, and travel, rather than ‘business.’ ” Rates B in mining engineering, 
B — in general engineering and C in the other three tests. 

Mn. E., No. 67, 34 years old, carries on business of discovering 
geologic structures favorable to oil and gas, secures leases, prepares 
maps, sells interests, drills wells, etc. College man, day-dreams of 
“advanced study in geology and travel; possibly connection with 
Geological Survey or college.” Rates B in mining engineering, B — 
in general engineering and civil engineering and C in electrical and 
mechanical engineering. 

The reader may draw his own conclusion as to whether or not 
these men are truly engineers. If so, the test is faulty to that 
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extent in rating them as not engineers. It is unfortunate that no 
information is available as to salary and estimates of others re- 
garding their fitness for their work. Their business connections 
in most cases suggest they hold responsible positions. 

4. A Test of Scientific Aptitude 

D. L. Zyvb, “A Test of Scientific Aptitude,” Journal of Educational Psy- 
chology, 18:628*535, 545-546 (1927); reprinted by permission 
of Warwick & York, Inc. 

If scientific aptitude S is a complex conglomerate of mental and 
character traits, as is probably the case, it ought to be analyzable 
into its components such as; 

8 = A + B + C + D + E + F+0 . . . etc., 

where A is, let us say, ability to reason (original, not routine rea- 
soning), B ability to form generalizations through the inductive 
method, C accuracy of observation, D discrimination of values in 
selecting and arranging experimental data, E power of suspended 
judgment, F patience or sustained effort, G imagination (including 
creative imagination), II devotion to truth, I muscular coordina- 
tion, J orderliness, K sensory acuity, and so on. 

-^Even a superficial examination of these variables suggests that 
for our purpose they are not of equal importance. Some of these 
factors may be fundamental and their lack may not be compensated 
by training, as, for example, a consistent deficiency in reasoning 
ability ; others may be of lesser importance and subject to improve- 
ment, or to development through training, such as, for example, 
lack of caution or a tendency toward hasty generalization; still 
others may be purely accidental and due primarily to environment, 
such as habits of work or ways of living. 

Which of the elements should be incorporated into a scientific 
aptitude test? 

The last group is obviously beyond the scope of our study, and 
will not be taken into consideration. The elements of the second 
group, while not essential, according to some men of science, are 
significant for the purposes of differentiation, and, therefore, should 
be incorporated into our definition of scientific aptitude. As for 
the elements of the first group, they are, as we have said, funda- 
mental, and form the ^^core” of scientific aptitude. Even reduced 
to its fundamental elements the resulting compound, which we call 
scientific aptitude, may be very complex. Moreover, neither the 
total number of its fundamental constitutents nor their nature 
may be known. The last diflSculty, however, is not crucial, if we 
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succeed in proving that a test based upon a limited number of 
elements may show an acceptably high correlation with aptitude as 
detected by some other method, such as actual performance in the 
field of science. 

We shall then include in the test of scientific aptitude the follow- 
ing elements : 

1. Clarity of definition, i.e., the ability of the student to differ- 
entiate better definitions from poorer ones, and appreciate their 
relative values. 

2. Experimental bent, i.e., the tendency of the student toward 
experimentation. 

3. Suspended vs. snap judgment, i.e., the tendency of the stu- 
dent to draw final conclusions from insufficient data. 

4. Discrimination of values in selecting and arranging experi- 
mental data. 

6. Detection of fallacies and contradictions. 

6. Reasoning, i.e., the ability to reason not only according to 
well-established rules such as may be found in certain typical 
mathematical problems but also so far as possible, original reason- 
ing. 

7. Accuracy of systematic observations, i.e., the ability to ob- 
serve patiently and accurately by adopting some method of sys- 
tematization. 

8. Induction, deduction, and generalization, i.e., the ability of 
the student to use given experimental data and form correct in- 
ductions, deductions and generalizations. 

9. Accuracy of understanding and of interpretation, i.e., the 
ability to grasp the true meaning of a given body of information 
and to interpret it correctly. 

10. Caution, i.e., the tendency of the student to pause to investi- 
gate before adopting a method of behavior. 

It is self-evident that most of these traits cannot be isolated 
without overlapping. The test elements, however, have been de- 
signed in such a way as to emphasize the outstanding traits, and 
to reduce overlapping to a minimum. The following samples of 
the Test of Scientific Aptitude will give an ap'proximate idea of 
the nature of the test, 

Definition (Four Exercises). — ^Rank the following definitions of 
it bow according to merit, i.e,, write 1 next to the best definition, 
write 2 next to the second best, etc. The poorest definition will 
receive the rank of 4. 

—A bow is a weapon used by primitive people, either in war or 
for hunting small and even large game by means of arrows. 
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— A bow is a piece of wood which, after having been bent into an 
arc, is used for shooting arrows. 

— A bow is a weapon well known in every country from time 
immemorial. 

— A bow is a weapon made of a strip of wood or other material, the 
two ends of which are connected by a cord, by means of which an 
arrow may be projected. 

The final form of the test includes the definitions of four terms. 
These definitions were ranked by seven judges selected from among 
the faculty members in science and engineering departments at 
Stanford University. Only those definitions were adopted upon 
which unanimity of the judges was secured. 

Suspended vs. Snap Judgment (Five Exercises). — Put a check 
( \/ ) next to the correct answer to the question given below : 

1. What is the population of this country going to be in the year 
3000? 

About 150 million; about 300 million; about 500 million; over 500 
million. If imable to tell put a check here . 

Obviously, no correct answer can be given to this question and 
those who have the tendency of suspending their judgment when 
data are incomplete will admit their inability to answer the ques- 
tion. 


2. A certain government, selling land, offered it on the following 
terms : 

1. If a buyer is an immigrant he may pay : 

$1,000 every y^ar for 20 years 

2. If the buyer is a native born, he may pay: 

$200 the first year 

$400 the second year 

$600 the third year and so on; the annual payment increased by 
$200 each year for 20 years 

3. If he is a war veteran he may pay: 

$1 the first year 

$2 the second year ^ 

^ the third year, etc., th^ annual payment being doubled each year 
for 16 years 

Which of the buyers get the best terms? 

Answer here 

If unable to answer, check here 

In this case, the correct answer may be found by simple compu- 
tation; yet the number of those who were tempted to make a guess 
was quite considerable. 
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Discrimination of Values in Selecting and Arranging Experi^ 
mental Data (Five Exercises). — ^A physicist wanted to measure 
the length of a fine wire with precision ; for this reason he meas- 
ured it several times. Below are given the results of his measuring. 


First measure 14.63 cm. 

Second measure 13.13 cm. 

Third measure 13.12 cm. 

Fourth measure 13.14 cm. 

Fifth measure 13.13 cm. 


What is the probable length of the wire? Answer here . 

Obviously, the first measuring in this exercise must be disre- 
garded by the individual tested. 

Discrimination of Values. — You wish to find the increase in 
population of your home town between January 1, and December 
31, 1924. The only data available are those given below. Check 
those facts only which are necessary to solve the problem. 

The number of births which occurred in your town in 1924. 

The number of people who intend to leave town in 1924. 

The number of people killed by accidents in your town in 1924. 

The number of people arrived during 1924 and now living in 

your town. 

The number of children born in hospitals in 1924. 

The population of your town on January 1, 1924. 

The number of people in your town who died of sickness in 1924. 

The number of people m your town murdered in 1924. 

The number of people moved out of your town during 1924. 

The number of children born in homes in 1924. ' 

The number of guests in hotels in 1924. 

The number of deaths which occurred in your town in 1924. 

The number of people in your town who died of old age in 1924. 

Experimental Bent (Five Exercises). — Suppose that you have 
plenty of leisure and the necessary means for meeting the situa- 
tions described below. Checlc franJely the statement which comes 
nearest to the way in which your first impulse would lead you to 
handle the matter. (If you vrish to be helped by this test you 
must be absolutely frank.) 

You wish to get the lowest possible temperature from a mixture 
of ice and salt, but found contradictory statements in two books 
as to the accurate proportion of salt and ice. 

(a) Take a proportion of ice and salt that is an average of those 
suggested by the books. 
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(&) Mix ice and salt in suggested proportions and check the informa- 
tion given in the books. 

(c) Call up an ice-cream factory and secure the information needed. 

(d) Remarks. 

The test of this trait has been devised so as to detect not the 
actual experimental ability due to training, but the first impulse, 
which is actually s 3 rmptomatic of a ^T3ent.^^ It does not matter 
whether the answers to various questions of this test element are 
exactly applicable to real situations, that is, whether the individual 
would actually proceed in the way he indicated had he been placed 
in a corresponding life situation. What matters is that following 
his first impulse, he would be inclined to proceed in the way indi- 
cated by him rather than in any other way. Once an experimental 
bent is detected, the degree of experimental ability is but a matter 
of training, other things being equal. 

Reasoning. — . . . There is a train leaving City A every hour 
(at the hour) and going to City B. At the same time another train 
leaves City B going to City A. The journey lasts exactly 10 hours. 
You took a train from A. How many trains did you meet on your 
way to B, counting the one that reaches A at the moment of your 
departure and the one that leaves B at your arrival? Answer 
here . 

(The correct answer is 21.) 

Fallacies and Inconsistencies . — ^The Evening Star correspond- 
ent writes from the City X: ^^A plan was offered to the City X, 
located on the shore of Lake Ontario, by which it was proposed to 
generate at low cost electric light and power for the vicinity. The 
method consisted in digging a deep pit in the lowest part of the 
shore at the bottom of which the plant was to be located. The cost 
of equipment for the plant would be relatively low as it would 
consist only of generators run by turbines to which the lake water 
would lead through a large pipe.^^ 

At the meeting of the council various reasons were given by the 
members either for or against the project. Check (X) any of the 
statements you would endorse, and ( — ) those to which you would 
object. 

(a) I am in favor of this project for the plant will be as efficient as 
any using a natural waterfall. 

(&) I oppose this project for the plan is impracticable. 

(c) I am in favor of this project for very cheap power could be gen- 
erated by the proposed method. 

(d) 1 am opposed to this project for such a plant would be unsanitary. 
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Of course (&) is the correct answer; as for {d)y it should be 
checked — , for, obviously enough, a flooded pit would be more 
than unsanitary. 

Bead each of the following paragraphs. If a paragraph is con- 
sistent throughout, put an (X) in front of it; if it is not, put a 
( — ). (You need no special information on the topics discussed 
below.) 

1. White light is a mixture of various rays, the “wave lengths” of 
which decrease as we proceed from red to violet. Rays of still 
shorter wave lengths are not visible to the eye. Among these, some 
rays, such as ultra-violet rays and X-rays find many applications in 
medicine. The X-rays, the wave length of which is approximately 
double that of the violet rays, are used in surgery. 

2. A body lighter than its volume of water will float in water. Sodium 
is lighter than its volume of water. Sodium is a metal. Metals 
usually sink in water. A chunk of metallic sodium thrown into 
water will float. 


Induction, Deduction and Oeneralization (Two Exercises). — A. 
scientist on a distant planet, in a universe different from ours, was 
trying to discover the law governing the behavior of gases. He took 
a certain amount of gas which occupied exactly 100 cubic feet and 
with a pressure gauge found the pressure of the gas was 1 lb. per 
sq. in. He then compressed that same amount of gas to a volume 
of 60 cubic feet. At that moment the pressure gauge read 4 
pounds. He proceeded thpn compressing the gas more and more. 
Below are recorded the results of his experiment. (The tempera- 
ture of the gas remained the same throughout the experiment.) 


Volume of Gas 
100 cu. ft. 

50 cu. ft. 

25 cu. ft. 
12.5 cu. ft. 


Pressure 
1 lb. per sq. in. 
4 lb. per sq. in. 
16 lb. per sq. in. 
64 lb. per sq. in. 


1. Under what pressure will the gas be reduced to a volume of 
6.25 cubic feet? 

2. Supposing that the gas behaves as indicated above, what 
formula will express the general law governing the behavior of 
gases on that planet? 

Call V the volume of the gas and P the corresponding pressure. 

Answer here • 

In connection with this exercise one need hot be alarmed by the 
apparent violation of the Principle of Uniformity. Under the cir- 
^eftacistances such violence was harmless, and, moreover, it enabled 
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us to devise experimental situations the laws of which could not be 
memorized in a high school physics text-book. For what we intend 
to test through this exercise is not memory, nor even intelligent 
information, but the ability for forming correct quantitative 
generalizations. 

Accuracy of Otservation. — The test consists in completing a 
geometric design so as to make it identical with another one. To 
those who have no acute sense of observation and are unable to 
analyze systematically a complex situation into its elements, the 
exercise appears decidedly complicated. 

Caution and Thoroughness (Eight Exercises). — The exercises 
are based upon various optical illusions, which have been arranged 
with the purpose of meeting two ends : First, to determine whether 
the student is cautious enough to read the instructions carefully 
(as he is invited to do) ; second, whether he is thorough enough 
to carry out these instructions without being influenced by the 
apparent ease of the task or by faulty inductions. 

Accuracy of Interpretation. — The correctness of interpretation is 
tested by a multiple choice set of questions based upon more or less 
technical material. 

In our investigation we felt justified in assuming, temporarily 
at least, that the process of creative imagination in science is 
generically similar to, if not identical with, the processes involved in 
analogical thinking, reasoning, forming inductions, deductions, and 
generalizations. 

If this assumption is correct, and it is at least more rational 
than those held by the mystically inclined, then with adequately 
selected test material, we ought to be able to detect the so-called 
creative imagination even on higher levels of scientific aptitude. 
In other words, there ought to be an acceptably high correlation 
between the scores on the scientific aptitude test and actual apti- 
tude as determined by means of a reliable criterion in order to test 
this assumption as well as to determine the validity of our 
test. • • . 


HESUMfi 

1. Since no single test can embrace all the complex mental and 
character traits of an individual, the problem of intelligent dif- 
ferentiation and guidance of incoming college students must be 
approached from several sides by means of objective reliable and 
valid tests of the most important of these traits. One of these 
traits is aptitude for science or engineering. 

2. After having analyzed scientific aptitude into its probable 
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components, corresponding test elements were devised and adequate 
weights attached to them. 

3. The Test of Scientific Aptitude was given to a group of 60 

research students in the departments of physics, chemistry and 
electrical engineering at Stanford University, and their scores 
correlated with those assigned to them independently by competent 
judges in each of the departments. The correlations (product- 
moment) found were .95 ^ .02, .77 .06, and .89 .03 re- 

spectively. 

4. The validity of the Test of Scientific Aptitude was found to 
be .82 ± .07 and its reliability .93 ± .02. 

6. The correlations with the Terman Group Test of Mental 
Ability and with Thorndike^s Intelligence Examination range from 
.14 10 to ,68 ±.02. 

6. The test was also given to senior and graduate students in 
non-scientific departments (English, history, languages, etc.) and 
the correlation of TSA scores with the students^ scholarship during 
the senior year is .019 ± .091, while the correlation of Thorndike^s 
scores with scholarship for the same group is .41. On the other 
hand the correlation between university scholarship during the 
senior year and the TSA scores of a group of Stanford research 
students in science or engineering is .51 ± .07, while a similar 
correlation between Thomdike^s Examination scores and the aver- 
age university scholarship of a group of engineering students is 
.27 ± .06. 

The above data corroborate the conclusion that the Test of Scien- 
tific Aptitude is different in nature from the Thorndike Intelli- 
gence Examination and similar intelligence tests. 

7. The diagnostic and prognostic values of the TSA have been 
shown both through cases of agreement and cases of disagreement 
with the judges. Moreover, the comparative study of the responses 
of graduate research students and faculty on the one hand, and of 
unselected freshmen on the other, definitely shows that the TSA 
is a test of Aptitude rather than of training, and is capable of 
differentiating scientific aptitude among highly selected and trained 
groups. 

QUESTIONS 

1. In what respect is the 'interest” of a mature person in his vocation 
like, or different from, a student's "interest” in a particular course f 

2. How may both special ability and special interest be due to, some 
third unknown factor; that is, what might such a factor be? 

3. Even though the choice of one occupation or activity as liked or 
disliked in the Moore or Strong interest test will not be a safe 
indication of interests, why may the tests have validiiyf 



CHAPTER VIII 
VOCATIONAL OUIDANCE 

The field of vocational guidance is best understood in terms 
of its resemblance to vocational selection. In vocational selec- 
tion (which has been the major theme of the chapters covered 
up to this point) our problem is essentially that of finding a 
man to fill a definite job. Since there are normally many 
more applicants for a position than can be accepted, a process 
of elimination occurs until ideally the most satisfactory candi- 
date remains. In vocational guidance, the emphasis of the situ- 
ation is practically reversed. Here we have a case where a 
subject with given psychological attributes must be oriented 
into a suitable group of occupations. It is hard to exaggerate 
the complexity and difficulty of such a task. 

Responsibility for vocational guidance is not entirely distinct 
from responsibility for vocational selection. It falls on em- 
ployers as well as on schools and other agencies. There must 
be guidance in the business or industrial organization. This is 
more apparent when promotions are considered. Better man- 
agement is even assuming some responsibility for guidance in 
the employment interview, although the applicant cannot be 
accepted, and in the exit interview when the worker leaves the 
organization. 

Misconceptions flourish in the field of guidance as luxuriantly 
as in other branches of applied psychology. A common error 
appears in the hope, “If only I could find the one career for 
which I am best fitted !” ' It is unlikely that most men are 
designed by a provident nature to do just one thing better than 
any other person. The following line of thought will suggest 
the imperfections in this belief: Man’s basic mental traits were 
formed millenniums ago to cope with the stimuli offered by a 
jungle environment. Is it reasonable to suppose that these 
hereditary characteristics fit a youth for just one of the thou- 
sands of occupations listed in the United States Census; espe- 
cially when it is realized that these occupations come and go 
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with changes in the industrial and economic order ? The strong 
boy who was told to become a blacksmith in 1900 has probably 
taken a different job by this time. The truer view seems to be 
that most people could enter a number of occupations with about 
equal chances of success. A good student who gives promise of 
being an eflScient teacher would very likely be equally competent 
in law, medicine, or the ministry. 

Consider the following case: A senior in a college of liberal 
arts is on the verge of graduation but is still undecided on a 
career. He comes to a vocational counselor for advice. His 
record indicates that he is twenty-two years old, 6 feet tall, 
and 185 pounds in weight. His Alpha intelligence score is 197 
(with a college average of 150; the highest possible score is 
212) ; his academic average is A — ; and he has just been 
elected to Phi Beta Happa. He has no financial resources 
whatever but, as he is in love, he wants to marry as soon as 
possible. What recommendations do you think ought to be 
made? 

Even with detailed information about such a person’s tem- 
peramental traits, the best one could do would be to offer him 
material descriptive of the requirements and opportunities of 
certain vocations and let him make his own decision. It would 
be absurd to suggest bookkeeping or cow-punching to such an 
individual ; the high-grade professions are undoubtedly the most 
plausible fields. Assuming a choice has been made, the rest 
is a matter of expediency, and of educational rather than voca- 
tional guidance. The girl would probably have to wait while 
he borrowed money (which he could readily do, being a good 
educational risk) to finance the necessary graduate studies. 

Actual cases are more irr^ular and correspondingly hard to 
treat. The most the psychologist dares do at present is dis- 
courage obviously “wild” selections. A boy with an I.Q. of 
82 who wants to be a physician (perhaps because his parents 
encourage the idea) had better be told that successful doctors 
must be a little brighter than that. Similarly, a tone-deaf girl 
should be dissuaded from studying music. 

The vocational advisor needs to know economics as well as 
psychology. Studies indicate that most school children desire 
to enter occupations higher in the social scale than their f ather* s. 
The law of supply and demand alone would forbid the whole- 
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sale falfillmeiit of such wishes even if their talents were ade- 
quate to attain them. 

As already pointed out by Scott, pages 94-96, we need to 
substitute the biological concept of the worker-in-his-v^ork for 
the inadequate concept of the square-peg-in-the-square-hole. 
Some principles and methods, however, have been discovered 
which can be used as valuable aids for guiding the individual 
into a situation where he can function satisfactorily in his 
vocational life. In this chapter are found selected reports of 
these. 

A. Nature of the Problem 

1. First Principles in Vocational Guidance 
P. A. Pabsons, Choosing a Vocation^ 5 (Houghton Mifflin, 1909) 

In the wise choice of a vocation there are three broad factors: 
(1) a clear understanding of yourself, your aptitudes, abilities, 
interests, ambitions, resources, limitations, and their causes; (2) 
a knowledge of the requirements and conditions of success, ad- 
vantages and disadvantages, compensation, opportunities, and pros- 
pects in different lines of work; (3) true reasoning on the rela- 
tions of these two groups of facts. 

Every young person needs help on all three of these points. He 
needs all the information and assistance he can get. He needs 
counsel. He needs a vocational counselor. He needs careful and 
systematic help by experienced minds in making this greatest de- 
cision of his life. 

The more light he can bring to bear on the problem from his 
own observation, reading, and experience, the better it will be for 
the clearness and strength of the conclusions arrived at, and the 
permanent value of the results attained. The first step, therefore, 
is self-study. 

To win the best success of which one is capable, his best abilities 
and enthusiasms must be united with his daily work. He needs, 
therefore, to investigate himself in order to determine his capaci- 
ties, interests, resources, and limitations, and their causes, so that 
he may compare his aptitudes, abilities, and ambitions, etc., with 
the conditions of success in different industries. 

2. The Points of a Good Job 
R. C. Cabot, What Men Live By, 27-28 (Houghton Mifflin, 1914) 

What (besides better hours, better wages, healthier conditions) 
are the points of a good job. Imagine a sensible man looking for 
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satisfactory work, a vocational adviser guiding novices toward the 
best available occupation, and a statesman trying to mould the 
industrial world somewhat nearer to the hearths desire, — what 
should they try for? Physical and financial standards determine 
what we get out of our work. But what shall we get in it? Much 
or little, I answer, according to its fitness or unfitness for our 
personality, — a factor much neglected nowadays. 

Among the points of a good job I shall name seven : (1) Difl5culty 
and crudeness enough to call out our latent powers of mastery. 
(2) Variety so balanced by monotony as to suit the individuaPs 
needs. (3) A boss. (4) A chance to achieve, to build something 
and to recognize what we have done. (5) A title and a place which 
is ours. (6) Connection with some institution, some firm, or some 
cause, which we can loyally serve. (7) Honorable and pleasant 
relation with our comrades in work. Fulfill these conditions and 
work is one of the best things in life. 

B. Predicting Careers 

3. Intelligence Levels of Occupations 

Douolas Fbyeb, "Occupational-Intelligence Standards,” School and Society, 

16:273-277 (1922) 

With intelligence as a standard there are several definitely de- 
termined occupational levels llocTcing an individual into the field 
of his occupational achievement. The man who is vocationally 
unsuccessful and dissatisfied may find: (1) that he is attempting 
to succeed in an occupation demanding greater intellectual ca- 
pacity than is his; or (2) that he is in an occupation which fails 
to make sufficient demands upon his intellectual capacity to keep 
him interested and at work. However, it should be noted in this 
connection that rather simple concrete mechanical processes are 
frequently enjoyed by men of superior intelligence during {Ee 
period of apprenticeship, because then, during the time of learn- 
ing, there is a greater deman4 upon the intelligence. 

Occupational levels with intelligence as a basis for the grouping 
can be roughly classified as follows : 

A. Professional work with very 
high educational and profes- 
sional standards 

B* Professional work with slightly 
lower educational and profes- 
sional standards 


I. Professional Occupational 
Level (superior intelligence - 
. required) 
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11 . 


Technical Occupational Level 
(high average intelligence 
required) 




r Technical work; business promo- 
tion ; clerical work ; high skilled 
mechanical work demanding 
leadership qualifications 


m. Skilled Occupational Level [ mechanical work of con- 

(avera^ intelligence i ^^^te nature 

required) 


IV. Semi-Skilled and Low-Skilled f Mechanical work demanding some 
Occupational Level (low av--^ occupational skill 
erage intelligence required) 

V. Unskilled Occupational Level j 

(inferior intelligence Manual work demanding no skill 

required) [ 


The occupational territory of an individual is bounded by his in- 
tellectual capacity; he is blocked oif into an occupational field with 
intelligence as the standard for classification. A classification of 
the occupations with intelligence as the basis for the groupings is 
essential information for a vocational office. Occupational levels 
have been clearly indicated by many studies of intelligence. 

The intelligence rating secured through the intelligence exami- 
nation compared with occupational-intelligence standards would 
appear to be a significant guide in the judgment of workmanship 
ability. (It must be remembered, however, that the intelligence 
rating as a guide to workmanship ability is limited by the fact that 
the examination is a measure of instantaneous capacity; the emo- 
tional qualities necessary to intellectual achievement, i.e., success in 
intellectual work, contribute possibly 40 per cent to such intellec- 
tual achievement.) Equally such occupational-intelligence stand- 
ards may be of great assistance in the process of vocational counsel 
and in the selection of personnel. 

It was in an attempt to furnish occupational-intelligence stand- 
ards for the vocational counseling and occupational selection proc- 
esses that this work was begun over two years ago in the vocational 
department of the Central Branch, Y.M.C.A., Brooklyn. A short 
list of occupations with their respective intelligence requirements 
was roughly assembled as a result of the study of a few hundred 
cases. When the results of the occupational studies made by the 
Division of Psychology S. G. 0. became available these occupa- 
tional-intelligence standards were corrected and amplified. Four 
studies were made by the Division of Psychology in army canton- 
ments (Dix, Lee, Wadsworth and Devens) and a most exhaustive 
one was an assembling in the S. G. 0. of data from sixteen army 



OCCUPATIONAL-INTELLIGENCE STANDARDS 
Intbuliobnoi! Stakdard Ikdbx : 06 Ooodfational Dbsiobations 


Intelligence 

Group 

Score 

Average 

Score 

Range 

Occupation 


WEM 

110-183 

Engineer (civil and mechanical) 

A 


124-186 

Clergyman 



103-166 

Accountant 


127 

107-164 

Physician 


122 

97-148 

Teacher (public school) 


119 

94-139 

Chemist 

B 

114 

84-139 

Draftsman 


111 

99-163 

Y. M. C. A. Secretary 


110 

80-128 

Dentist 


109 

81-137 

Executive (minor) 


103 

73-124 

Stenographer and typist 


101 

77-127 

Bookkeeper 


99 

78-126 

Nurse 


96 

74-121 

Clerk (office) 


91 

69-115 

Clerk (railroad) 


86 

69-107 

Photographer 


86 

67-110 

Telegrapher and radio operator 


83 

64-106 

Conductor (railroad) 

C + 

82 

67-108 

Musician (band) 


81 

69-106 

Artist (sign letterer) 


81 

60-106 

Clerk (postal) 


81 

67-109 

Electrician 


80 

62-114 

Foreman (construction) 


80 

66-105 

Clerk (stock) 


78 

54-102 

Clerk (receiving and shipping) 


78 

61-106 

Druggist 


77 

69-107 

Foreman (factory) 


76 

66-106 

Graphotype operator 


74 

63-91 

Engineman (locomotive) 


72 

64-99 

Farrier 


70 

46-95 

Telephone operator 


70 

44-94 

Stock checker 


69 

49-93 

Carpenter (ship) 


69 

48-94 

Handyman (general mechanic) 


69 

46-90 

Policeman and detective 

0 

68 

61-97 

Auto assembler 


' 68 

47-89 

Engineman (marine) 


68 

42-86 

Riveter (hand) 


67 

60-92 

Toolmaker 


66 

46-92 

Auto engine mechanic 


66 

46-91 

Laundryman 


66 

49-86 

Gunsmith 


66 

44-88 

Plumber 


66 

44-88 

Pipefitter 


66 

44-91 

Lathe hand (production) 


66 

43-91 

Auto mechanic (general) 


65 

43-91 

Auto chauffeur 


65 

42-89 

Tailor 







OCCUPATIONAL-INTELLIGENCE STANDARDS, Continued 
l ^ rrELLiQW(m Standard Index: 96 Oocupationad Designations 


Intelligence Score Score 

Group Average Range 


65 44-88 

64 43-88 

63 40-89 

63 46-88 

63 41-86 

62 31-94 

61 40-85 

61 44-84 

61 39-82 

60 38-94 

60 36-93 

60 40-84 

69 40-87 

59 39-83 

59 38-81 

58 37-85 

58 40-83 

68 37-83 

68 37-82 

67 41-81 

67 39-71 

66 38-76 


55 35-81 

55 34-78 

65 35-77 

62 38-96 

62 33-74 

61 31-79 

51 26-77 

61 31-74 

60 33-75 

60 30-72 

49 40-71 

48 21-89 

40 19-67 

40 19-60 

35 18-62 

36 19-67 

32 16-59 

C— 31 20-62 

31 19-60 

30 10-41 

27 19-63 

27 17-57 

26 18-60 

22 16-46 

21 13-47 

D 20 16-61 


Occupation 

Carpenter (bridge) 
Lineman 

Machinist (general) 
Motorcyclist 
Brakeman (railroad) 
Actor (vaudeville) 

Butcher 

Fireman (locomotive) 
Blacksmith ( general ) 

Shop mechanic (railroad) 
Printer 

Carpenter (general) 

Baker 

Mine drill runner 
Painter 

Concrete worker 

Farmer 

Truck driver 

Bricklayer 

Caterer 

Horse trainer 

Cobbler 

Engineman (stationary) 
Barber 

Horse hostler 

Salesclerk 

Horse shoer 

Storekeeper (factory) 

Aeroplane worker 

Boilermaker 

Rigger 

Teamster 

Miner (general) 

Station agent (general) 

Hospital attendant 

Mason 

Lumberman 

Shoemaker 

Sailor 

Steel worker (structural) 
Canvas worker 
Leather worker 
Fireman (stationary) 
Cook 

Textile worker 
Sheet metal worker 
Laborer (construction) 

Fisherman 
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camps. All these studies totaled approximately 6O,O0O cases and 
dealt with more than 115 different occupations. 

Consideration has necessarily been made of the fact that these 
studies by the Division of Psychology were returns from draft 
quotas which were slightly inferior in intelligence on the average 
to the civilian population. This would indicate that occupational- 
intelligence standards derived from draft quotas would be slightly 
lower than should be expected normally. The selective service act 
further influenced these results secured from draft quotas in that 
of the seven-tenths of the men in the country between 21 and 31 
who were given deferred classifications 6.8 per cent, of them re- 
ceived this deferment because they were skilled agricultural and 
industrial workers or highly specialized technical and mechanical 
experts. Undoubtedly these men were superior to the average 
intelligence for their occupation. Other factors influencing the 
exactness of the draft records as representative of a civilian stand- 
ard were as follows: Probable exemptions of more men of high 
occupational skill than low occupational skill because of family 
dependents; prior enlistments of a higher mean intelligence than 
the civilian's population, which would have reduced the draft aver- 
age ; a lower rating of foreigners because of poor understanding of 
English than justified by their capacity; placing of students on 
record for clerical occupations ; semi-skilled workers often classified 
as laborers, etc. 

The correction process applied to this Army data was based upon 
a study of the records of over 3,698 personnel examinations made 
by the vocational department; Norms established by the Army 
studies have been verified, corrections applied, and additions made. 
The influences mentioned above have been considered in this cor- 
rection process. It is thought now, however, with most of the 
records presented here that there is a tendency toward a slightly 
lower average than should be set for practical vocational purposes. 
Especially is this thought to be true with many of the mechanical 
occupations in the and intelligence groups. 

In the table given on pages 2^4-226 occupational-intelligence 
standards are listed for 96 occupational designations. These occu- 
pations are indexed numerically according to the average intelli- 
gence score. The score ratings are for Army Alpha and for ^^Busi- 
ness Alpha.^^ The mean for the occupation is presented as the 
‘^score average/^ and the "score range," indicating the range of 
intelligence within which can be expected success in the occupation, 
secures its limits (usually, but not always) from the first and third 
quartile. The scores are so presented as to indicate that in all 
probability an individual must have an intelligence rating within 
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the ^^score range^^ for achievement in the occupation, with the 
further probability that he should be above the ^^score average^^ 
to be sure of suflScient intellectual capacity for the occupation. 

4. Special Ability and Interest Tests for Graduate Engineers 

B. V. Moobe, “A Tested Method of Using Tests for Vocational Guidance/’ 
School and Society ^ 18:761-764 (1923) 

The Westinghouse Electric and Manufacturing Company each 
year employs about three hundred engineers who have just been 
graduated from technical schools and colleges. All these men have 
had practically the same training; but they must be difEerentiated 
and placed in different lines of engineering according to their 
special interests and aptitudes. The aim is not to discover which 
engineers are best for any particular kind of work ; for a few very 
capable men might be best in all lines ; but the aim is to discover 
in what line of work each engineer will function most eflBciently 
and satisfactorily. The practical problem is to determine methods 
and means for selecting and placing young engineers in the type 
of work which they can do best. 

Other means of differentiating these engineers having been 
evaluated and proven inadequate, a test to determine special ca- 
pacities was constructed in two parts. Part I was to indicate sales 
capacity, and Part II was to indicate design engineering capacity. 
After this test had been tried out on other groups and revised 
several times, it was finally given to 30 design engineers and 59 
sales engineers. 

Now the practical purpose of the test is to separate the men who 
are to be sales engineers from those who are best fitted to be 
design engineers. A single score in a sales test or in an engineer- 
ing test could not be relied upon to place the men; for the good 
all-around man would do best in both kinds of work and best in 
both kinds of tests. . . . 

A still better method of dealing with two tests or two parts of 
a test to differentiate special capacity is to divide the score in 
Part I by the score in Part II for each individual. This is the 
method which is the simplest, and it is the one which gives the 
most efficient use of the test as a means of differentiating the men. 
This method magnifies the differences among the individuals which 
are indicated by the fact that the ability of each individual to deal 
with Part I differs from his ability to deal with Part II. That is, 
the ratio or quotient of a man^s score in Part I divided by his 
score in Part II changes geometrically instead of algebraically as 
this man^s special ability is greater or less. This probably makes 
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the results agree more nearly with the practical considerations ; for 
the extreme cases of special ability should be markedly differenti- 
ated. The genius is valued probably far greater than an actual 
measurement of capacity on a linear scale would indicate. The 
results of dealing with the scores by this method are presented 
graphically in the figure below. Considering the diagram as a 
four-fold table, we have the engineers differentiated as follows: 



Special Aptitude Test fob Diffebbntiating Enoinebbs 

Considering the diagram as a four-fold table, the engineers indicated by 
the test as sales engineers are 81 per cent correctly so classified; and 
the engineers indicated Jby the test as design engineers are 63 
per cent correctly so classified, r^ = +.70. 

Assuming that if an engineer's score in Part I of the test is more 
than 3.2 times his score in Part II, he is a sales engineer, and 
that if his score in Part I is less than 3.2 times his score in 
Part II, he is a design engineer or a pure type of engineer, this 
test divides the engineers so that 81 per cent of those above this 
critical ratio (Part I at least as much as 3.2 times Part II) are 
sales engineers; and 63 per cent of those below it are design 
engineers or of a purely engineering type. The correlation be- 
tween the test results treated in this way and the actual classifica- 
tion of the men was ru — +.70. 

The previous practice has been to place the engineers according 
to their interests, but often the graduate engineers could not de- 
cide themselves what work they would prefer. A test or scale of 
interests was prepared to determine the ratio or per cent of interest 
in the various lines of work. The essential feature of this test 
was to request the subject to check a list of names of occupations 
with 8 plus or minus according as he would like to follow or 
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would not like to follow the various occupations. In various trials 
of this test^ design engineers^ sales engineers and insurance sales- 
men showed a definite tendency to like or be interested in occupa- 
tions which in nature of work were similar to those occupations 
in which they were already successful. The kind of occupation 



ScoBES ON Special Interest Test fob Engineers 

Percentages of choices showing preference for occupations requiring sales 
type of person. Considering the diagram as a four-fold table, the 
interest test (Record of Interests) places correctly 82 per cent 
of the engineers, r^ =.84 

which they thought would give them the greatest satisfaction to 
follow was a significant criterion of the kind of work in which 
they could be and were already successful. Assuming that we did 
not know the actual occupations of the engineers, those engineers 
which this test of interests alone would select for sales engineering, 
would be 89 per cent correctly placed or classified; and the men 
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which this test of interest selected for design engineering would 
be 69 per cent correctly placed or classified. This is shown graphi- 
cally in the diagram on page 229. 

The correlation between the residts of the test of interests and 
the results of the test of special capacities is r = +.50. This 
tends to show not only that there is high correlation between in- 
terests and special ability, but also that the test of interests and 
the test of special capacity give reliable results. 

During the two years following this first study in August, 1920, 
many additional graduate engineers have been tested as they were 
employed by the firm. Also, the later records or careers of the 
men tested have been followed up and checked against the pre- 
dictions of the tests. Of 58 graduate engineers who took the test 
of interests* in 1920 and 1921, the later assignment and success 
were followed up in May, 1922. This later check-up shows 
that this test of interests, alone, would have placed 85 per 
cent of these men in the line of work in which they are now 
successful. 

We have the data on 121 graduate engineers who took the special 
engineering test. Parts I and II, in 1920 or 1921. This special 
ability test classified 68 per cent of the men as they were later 
segregated by the executives of the company after they had super- 
vised the work of the engineers for a few months. We have been 
able to follow up the later success of 76 of these men; and we find 
that the test alone would have placed 74 per cent of these men 
in the line of work in whieh they are now successful. These two 
facts together, that is, the fact that the earlier classification of the 
men placed 68 per cent of the men in agreement with the predic- 
tions of the test, and the fact that a later classification placed 74 
per cent of the men in agreement with the predictions of the test 
indicates that the accuracy of the test becomes more evident the 
longer the men have been at their work, and thus the more accurate 
the criterion of their success is. Several of the men had been 
released or had left the company. The data that we have indi- 
cate that those who left were more likely to be among those who 
were shown by the tests to be misplaced. We have record of only 
two men whose assignment had been changed from what it had 
been at first ; but in both cases the change was from disagreement 
with the test of special capacity and the test of interests to agree- 
ment with the indications of these tests, although the indications 
of these tests were not the cause of the change of assignment. 

There are 41 men, for whom we have criteria of later success, 
who were classified as sales engineers or as design engineers by 
both the test of special capacity and the test of interest. Thirty- 
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seven of these men, or 90 per cent were classified by both tests 
alike for the same work in which they are now successful. 

5. Ouidance Based on Facts of the Whole Individual 

F. Gaw, L. Ramsey, M. Smith, W. Spielman, and C. Burt, A Study in 

Vocational Ouidcmce, Report No. 33 of the Industrial Fatigue Research 
Board, 60-64, 81-89, 91, 95, 98 (His Majesty’s Stationery 
Office, London, 1926) 

. . . An effort was made to draw up a simple scheme for judging 
temperamental qualities. The following were the chief principles 
employed : 

First, it was decided to begin with more elementary qualities of 
character, qualities which could be expressed in recognized psycho- 
logical terms, and defined in recognized psychological language. 
The primary foundations of character are held to be the funda- 
mental instincts and emotions. Hence, the first qualities to be 
judged in any given individual are the degrees to which these 
native tendencies are inherited and developed. To this end, the 
lists of primary emotions enumerated by McDougall and Shand 
were taken as a basis ; and definitions were framed, briefly 
describing each of these emotional qualities in their various 
degrees. 

It seemed questionable, however, whether these instinctive quali- 
ties in their simpler forms are of direct vocational importance. A 
supplementary list was, therefore, added, containing more complex 
characteristics, moral, social and temperamental, such as are com- 
monly considered in giving vocational advice. The former qualities 
are for the most part inborn. The latter are for the most part 
acquired : they depend upon interests and sentiments, upon personal 
habits and ethical standards formed afresh by each person for him- 
self during early life. Each of these secondary qualities was again 
defined in detail as before. 

Finally, a rating-scale was framed which should facilitate meas- 
urements in numerical terms. The scale itself was not numerical. 
For each quality every child was to be marked with one of five 
letters — A, B, C, D, or E — according to the intensity with which 
the quality seemed developed in him; and the significance of the 
letters was defined in statistical terms. Plus and minus signs were 
to be freely used; so that, when the letters were eventually trans- 
lated into numbers or marks, fifteen grades in all were theoretically 
distinguishable. 

It was originally intended that, according to this schedule, each 
investigator should rate all the pupils^ tested at the schools selected 
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for the main research. Unfortunately, this proved too lengthy a 
task; to complete the entire list for every child would have con- 
sumed far more time than either children or investigators could 
spare. In these schools, therefore, the investigators contented 
themselves with recording only such outstanding characteristics as 
were noted in the course of their testing. To assess the reliability 
and accuracy of such judgments, a separate inquiry was necessary. 

In this supplementary inquiry two groups of persons were made 
the subjects of a complete assessment according to the schedule. 
The first was a group of thirty, for the most part children about 
the school-leaving age, who came to the National Institute of In- 
dustrial Psychology for vocational guidance or for other reasons. 
Each of these persons was marked by at least two independent in- 
vestigators for the character-qualities enumerated. The marks were 
based partly on observations made in the course of the testing, and 
partly on a brief interview, lasting from 10 to 30 minutes, specifi- 
cally intended to elicit his temperamental characteristics. 

The second was a smaller group of persons, chiefiy young adults 
who were assessed in the same way by a number of psychologically 
trained observers, each of whom was already well acquainted with 
the persons to be judged. At the same time, one additional ob- 
server, to whom the person was not previously known, drew up a 
parallel assessment based simply upon a single personal interview, 
such as might be carried out for vocational guidance. 

The data so obtained yield a provisional answer to two important 
questions. First, what is the ^^reliability^^ of impressionistic judg- 
ments formed by strangers during a first interview of this sort? 
How far, that is to say, do two independent observers, using such a 
method, agree with one another? Secondly, what is the accuracy 
of such judgments ? How far, that is to say, do these impression- 
istic judgments correspond with the best opinion already available 
upon each of the persons judged? And, before this latter question 
can be answered, a third question must be asked: has this criterion 
itself a sufiiciently high reliability to warrant its use as a control? 

Table I gives reliability coefficients for the judgments on each 
of the qualities specified. The data are obtained from the first 
group of thirty children and young persons, all new to the ob- 
servers. The coefficients measure the degree of correlation between 
the two independent observers, marking the same group of appli- 
cants after one short personal interview. 

All the coefficients but one are more than three times the prob- 
able error. Their average is .67. The most striking thing, how- 
ever, about the figures is the extraordinary range of divergence : for 
one of the qualities so marked the rdiability is as high as .86, a 



VOCATIONAL GUIDANCE 


233 


coefl&cient that would be thought extremely satisfactory even for a 
well-standardized test; for another quality it sinks to .23, a figure 
which has little or no significance as compared with the probable 
error. Plainly, therefore, so far as these results can be trusted, it 
must be far easier to reach consistent estimates for some qualities 

TABLE I 


Eeliability of Estimates of Chabacter Qualities 


Qualities Estimated 

Coefficient of 
Reliability 

Probable 

Error 

I. Simpler Qualities: 



1. Submissiveness 

.86 


2. Fear 

.76 


3. Assertiveness 

.74 


4. Sociability 

.72 

±.06 

6. Anger 

.71 

- 4 - .07 

6. Tenderness 

.68 

±.07 

7. Cheerfulness 

.60 

-+-.09 

8. Sorrow 

.66 

-H.09 

9. Sex 

.61 

-f-.lO 

10. Disgust 

.42 

-f-.ll 

11. Curiosity 

.37 

±.12 

12. Acquisitiveness 

.23 

±.13 

Average 

.60 

±.09 

11. Secondary Qualities: 



1. Self-confidence 

.77 

H-.06 

2. Energy 

.64 

±.08 

3. General emotionality 

.62 

- 4 -. 08 

4. Quickness 

.61 

-f-.08 

6. Initiative 

.67 

- 4 - .09 

6. Co-operation with superiors. 

.66 

±.09 

7. Industry 

.64 

±.10 

8. Honesty 

.62 

±.10 

9. Co-operation with equals .... 

.60 

±.10 

10. Co-operation with inferiors.. 

.49 

±.10 

11. Punctuality 

.44 

±.11 

12. Eeliability 

.36 

±.12 

Average 

.56 

±.09 


than for others; and it becomes of prime importance to discover 
what particular qualities can be so assessed with the greatest re- 
liaMity, and which of them cannot be readily assessed in this 
mraner at" all 

Generally speaking, it would seem that the simpler or pri- 
mary qualities can be estimated with greater reliability than tl^se 
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that have been termed secondary or complex. For this difference 
there are many obvious reasons; perhaps the most essential is that 
the names describing these qualities have now among psychologists 
a fairly well-organized connotation. 

'"(it) Among the primary qualities, those that are distinctly emo- 
tional are by far the most easy to assess. Acquisitiveness and 
curiosity, for example, instincts which have little or no accom- 
panying emotion, yield estimates that are the least reliable in the 
whole list. The reason is evident; emotion is especially evoked in 
a personal interview, and, with younger people, at any rate, betrays 
itself directly by change of voice or facial expression. 

(Hi) Further, among these emotional qualities, those that are 
excited by human relations, such as naturally arise in all social 
situations, are the easiest to estimate of all. They have, in fact, high 
reliability coeflScients rising usually to .70 or over. Whether the 
examinee^s manner is sociable or timid, cheerful or bad-tempered, 
assertive or submissive, these are points which, in the same oflBce 
and on the same day, are bound to impress different interviewers 
in much the same manner. It does not, of course, follow that 
where the candidate’s momentary mood or disposition has prompted 
an identical estimate with independent judges, their judgments are, 
therefore, a true estimate of his permanent character. But it is 
clear that, unless they so agree, their judgments can have little 
worth. 

'■(iv) Among what have been termed secondary or complex quali- 
ties, those that spontaneously emerge in test-performances appear 
to have the highest reliability-~quickness, energy, initiative, self- 
confidence, and perhaps industry. These have all been classed with 
secondary qualities, on the ground that they are not included in 
the customary lists of primary emotions, but appear to be complex 
derivatives of several instinctive tendencies. Nevertheless, it is 
possible that nearly every one may be in fact an elementary quality 
of the mind. Quickness, for example, and energy, and general 
emotionality, have each been put forward by one writer or another 
as being in themselves based on some specific central factor. 
Among those that are undoubtedly complex, the differences in re- 
liability are perhaps traceable to varying degrees in which they are 
actually called into play: the examinee’s co-operativeness with 
superiors is naturally assessed more consistently than his degree of 
co-operation with equals or inferiors, since in most cases the candi- 
date naturally looks upon his interviewer as his superior for the 
moment. 

(v) Where the quality cannot be directly elicited in the course of 
an ordinary interview, and where the estimates have therefore to 
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be based on direct inference, there the reliability of the judgment 
is low — for example, punctuality. 

(vi) Where the quality to be assessed is a moral quality rather 
than a temperamental one, and where an extreme manifestation of 
it (or of its opposite) constitutes an anti-social, unmannerly, or 
even criminal trait, there, naturally enough, its expression may be 
successfully concealed, and an estimate of its amount can seldom 
be relied upon. Thus judgments for honesty, reliability, and sex, 
yield decidedly low coeflScients; and those for inquisitiveness and 
acquisitiveness yield coeflScients poorer still. . . . 

Methods of giving advice . — ^When all tests had been given, 
the results worked out, and the home visiting concluded, the in- 
vestigators met to discuss the occupation to be recommended to 
each child. Notes were made on each of the one hundred children 
tested, summarizing their performances in the tests . . . and com- 
bining the personal impressions of each investigator and the in- 
ferences from the home conditions. The problem then was to decide 
what occupation seemed most nearly suited to the abilities and 
temperament of each one, so far as it had been possible to ascertain 
them by tests and personal observation. 

In its general lines the procedure adopted was based on that 
worked out by Professor Burtt and his colleagues at the Vocational 
section of the National Institute. He has described it as a method 
of ^^progressive delimitation.^^ Starting first of all with the factor 
that seems the most general and therefore the most widely influen- 
tial, and then proceeding step by step to so-called group-factors, 
and ultimately to factors quite specific, whole classes of unsuitable 
occupations are gradually eliminated and the choice in the end is 
narrowed down to one or two particular types of employment. 

Thus, broadly speaking, the final decision is reached through 
three or four distinguishable stages: 

(i) Every child was classified, first of all, according to the 
general level of his native intelligence. For this our main guide 
was the child’s mental ratio in the Binet tests, averaged with or 
adjusted by his mental ratio in the Performance tests, and at times 
corrected in accordance with the statements of teachers and par- 
ents, and the personal impressions gained during our interview. 
He could then be placed in one of eight classes. This at once 
limited the scope of reasonable choice. The alternatives open to 
him were reduced by four-fifths. Instead of the one hundred or 
more different types of work enumerated in an occupational table, 
we now had to choose at the outside between twenty or twenty-five. 

(ii) The child was next considered from three points of view: 
(a) his verbal or linguistic ability as shown by his achievements 
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in the Binet tests and in the tests of scholastic attainment; (6) 
his practical or non-verbal ability, as shown by his achievements in 
the Performance tests, supplemented by reports on his handwork 
and on his common sense in the practical affairs of everyday life; 
(c) his social ability — ability to get on with others — as reported 
by teachers and parents and assessed in the personal interview. 
From each of these three points of view the children were then 
sub-classified, and each was tentatively allocated to a corresponding 
occupational group. 

{Hi) At this stage certain more specific factors were brought 
forward, as likely to limit still further the final recommendation. 
Of these the more important may again be sub-divided into four 
groups : 

1. Special Abilities: for example, those needed in scholastic or in 
mamml and mechanical work, or in dressmaking; or, again, such 
specific capacities as may be loosely summed up in the terms memory 
or imagination. 

2. Special Temperamental Qualities : using the term temperamental in 
a broad generic sense (for example, happy or unhappy disposition, 
choleric or phlegmatic moods) and including such personal qualities 
as originality or initiative, and such miscellaneous points as the 
child’s special interests. 

3. Physical Conditions : whether of a positive or negative implication. 

4. Home Conditions: with special reference to the immediate need for 
remunerative employment, the parents’ wishes for the child’s future, 
and the openings accessible in the neighbourhood. 

(iv) In a majority of cases, it was found that these successive 
considerations converged ultimately upon a single kind of employ- 
ment as being the only one consistent with the child’s individual 
requirements, with perhaps two or three alternatives in an order 
of diminishing suitaMlity. The problem in its final stage resembled 
one of vocational selection rather than of vocational guidance. 
Assuming, as it were, that the child has become an applicant for 
the employment thus indicated, the psychologist proceeds to analyse 
the candidate’s suitability from this new standpoint. He can now, 
if necessary, apply special selection-tests for that occupation, or re- 
investigate in greater detail the child’s power to meet all the needs 
of the occupation proposed. Thus, without applying all the selec- 
tion-tests to all the individuals, the fitness of each one for whatever 
has been suggested can be checked and verified, and the final recom- 
mendation can be confirmed. . . . 

The children falling into the three subordinate groups, marked 
by high development of some one special quality — ^linguistic, prac- 
tical, or social — deserve illustration here at somewhat greater 
leng^ The following are typical cases: 
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(а) Those children who fell in the top half of group A and who 
were not particularly high in group B or C (i.e., those who were 
distinguished only by a marked degree of linguistic intelligence) 
were, as a rule, recommended to take up clerical work, always pro- 
vided that they had reached a suflSciently high scholastic standard 
and were not unsuited by temperament to a sedentary life. 

A. B., for example had a mental ratio in the Binet tests of 131, 
but only reached 87 in the non-linguistic tests. Of the 24 girls 
who were tested in her school, she ranked 4th in speed of arithmetic, 
8th in oral arithmetic, 5th in speed of writing, and 8th in spelling. 
Her social qualities were not well developed; she found it difficult 
to make friends, was not interested in playing with other children, 
but preferred to read at home; wshe was reserved and quiet. She 
was advised to take up office work, and to attend classes in book- 
keeping and accountancy. 

(б) Those falling in the top half of the second group, B (i.e., 
those of marked non-linguistic abilities) were advised to take up 
a skilled trade, the particular trade recommended depending upon 
special abilities, temperamental factors and home facilities. 

For example, C. D. had a mental ratio of 113 in the performance 
tests, and a mental ratio of 85 in the Binet tests. She was good 
at the dressmaking tests, and was anxious to enter that trade. 
She was recommended to do so. 

E. P. had a mental ratio of 97 in the performance tests, and 
of 78 in the Binet tests. He was an imaginative boy, but rather 
shy, and did not get on particularly well with others. His scholastic 
standard was low. He was, however, interested in work with his 
hands such as carpentry, and showed some constructive ability. He 
was advised to take up cabinet-making. 

(c) Those belonging to the top grade of group C (i.e., those 
who showed a marked degree of social ability and were likely to 
be particularly successful in dealing with people) were advised, 
in most cases, to take up some kind of emplo 3 nnent where this 
gift would not be wasted, even if they were in other respects fitted 
for clerical work or the skilled trades. Of the girls of moderate 
ability, many were advised to be shop assistants or waitresses ; and 
of the boys several were advised to become shop assistants, waiters, 
or ^bus conductors. 

G. H. had a mental ratio of 117 in the Binet tests and 108 in 
the performance tests. She had imagination and very good con- 
structive ability. She might have been advised to take up clerical 
work; but her scholastic standard was not particularly high, and 
her personal qualities — ^a good appearance and good manner and a 
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capacity for ^^etting on" with people — ^added to the fact that she 
was not interested in ^Tbookish" things, seemed to indicate that she 
would be more successful as a shop assistant, particularly if she 
were placed with a progressive firm giving her a chance to gain a 
good position. 

J. K. had a mental ratio of 96 in the Binet tests and 100 in 
the performance tests. He was rather small and childish for his 
age, good looking and with good manners. He was energetic, 
bright, and inclined to be sprightly and even mischievous. He was 
advised to start as a page boy in a big hotel. 

There were several cases less well-marked, who fell in the lower 
half of each group, but who at the same time, showed more ability 
in one group than in either of the other two. 

Those whose linguistic side was most predominant, but never- 
theless not highly developed, were recommended for the lower 
branches of clerical work, such as that of a stock room clerk or 
goods checker. Those showing moderate non-linguistic abilities 
were advised to take up factory work or packing, the latter espe- 
cially if they showed any ability in judging form relations. 

Those who possessed social abilities and were willing and good- 
natured, but were not remarkable for intelligence as estimated by 
the tests, were considered suitable for such occupations as house 
boy, assistant in a small shop, etc. 

The following table illustrates the recommendations made in ac- 
cordance with these principles: 


OcouPATiON Recommended According to Analysis of Ability 



A. Linguistic 
Ability 

B. Non-Linguistic 
Ability 

C. Social Ability 

High 

Intelligence 

Clerical work of su- 
perior type (e.g., 
bank-clerk, if com- 
bined with arith- 
metical ability; 
shorthand and typ- 
ing or secretarial 
work, if combined 
with literary and 
spelling ability) 

Skilled trades ( en- 
gineering, i n 8 1 r u- 
m e n t-m a k i n g, 
cabinet-making for 
boys; dress-making, 
millinery for girls) 

Show-room assistant 
or shop-assistant in 
good West-end 
firms, waiter or 
waitress in better 
class estab- 
lishments, domestic 
service in house- 
holds of the best 
type 

Moderate 

Intelligence 

Routinetyp^ng; check- 
ing in warehouse or 
stockroom 

Unskilled manual 
work ( factory work, 
packing) 

Shop assistant (in 
smaller shops ) , 
house boy, page boy, 
nursemaid, domestic 
service generally 
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When occupations had been suggested for the children who could 
be placed in the groups just described, there still remained a few 
who, for one reason or another, could not be placed in any of these 
groups, children in whose case the accessory factors enumerated 
above were more important than the primary considerations of 
linguistie and non-linguistic intelligence and social ability. 

Such cases are more frequent than might at first be thought. . . . 
These special cases (so far as we encountered them) may be di- 
vided into four types. The outstanding characteristics of each were 
as follows : 

1. Marked special ability, or peculiar talent. 

2. High all round ability, with social handicaps at home. 

3. Low general ability, not amounting to mental deficiency, but often 
aggravated by poor physique, and uncompensated by any special 
aptitude or qualification. 

4. Special temperamental difficulties. . . . 

Finally, a letter was sent to each of the parents stating the occu- 
pation primarily recommended, with, in most cases, one or two 
alternative suggestions. The chief reasons for each recommenda- 
tion were given in brief and simple terms; and the letter was 
intended to be used as a reference if so desired. Below is a speci- 
men copy of a letter. (The portion here printed in roman types 
was printed on the form, and the part here printed in italics was 
filled in for each child.) Several replies to these letters were 
received, either asking for employment, or saying that the work 
recommended had been found and thanking us for the advice. 

The Industrial Fatigue T!he National Institute of 

Research Board Industrial Psychology 


Dear Mrs, {Brown) ^ 

I think you already know that a set of special tests have been given 

to the children leaving M. St. school, with the object of finding 

out the work for which they are best suited. 

The results of these tests suggest that your son James would be 
likely to do well at Electrical Engineering or Motor Engineering, 

He has good average intelligence and all round ability : but is, on the 
whole, best at mechanical things. He is careful and deliberate. 

His writing, spelling and arithmetic are not up to the standard re^ 
quired for office work. He will do much better on the practical side 
where he has plenty of ability and should make good progress. 

I shall be very much interested to hear later on how James is 
getting on. 


If this letter is of any use to you as a recommendation, please use 


it as such. 


Yours faithfully. 


L. C. Ramsey 
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In forty-seven cases out of the 100 a different employment 
was recommended from that originally suggested by the parents or 
(in a few cases) by the teachers; in thirty-five cases the employ- 
ment recommended was the same ; in fifteen cases the parents had 
had no suggestion to offer; in three cases the parents^ wishes were 
unknown. 

It will be seen that, in a large proportion of the cases, the recom- 
mendations made by the investigators appeared to coincide with 
the suggestions of the parent or the teacher. It may be asked, 
therefore, what special advantage is reaped by a prolonged psycho- 
logical study of each individual child. 

A review of our detailed results shows that, even where our 
views were in agreement with those of parent or teacher, the 
parent and often the teacher in the opinions they expressed were 
apt to be more general and vague; the tests and the intensive 
examination, on the other hand, lead to suggestions that are quite 
specific. A teacher, for example, will recommend the child for 
^manual world or for ^clerical work,^ without further particulariza- 
tion; while our own investigation would commonly show that it 
was only for certain special types of such work that the child was 
really suited. The teachers^ recommendations seemed implicitly 
to assume some form of faculty psychology, and to ignore both the 
very limited character of specific abilities, and the supreme im- 
portance and the wide range of general intelligence. Further, we 
were able to give in order of preference two or three distinct recom- 
mendations; so that, if one type of occupation proved inaccessible 
owing to the temporary conditions of the trade, a different one 
might conceivably be taken up. 

Where our opinion differed from that of the teacher or parent, 
it was a great advantage to be able to produce the child^s test 
records and specimens of his actual work. The teacher was usually 
open to persuasion by a mere statement of results ; but the parent 
was often more obdurate — sometimes hoping against all reason 
that his child would succeed in some high-class, well-paid branch 
of employment. Nothing but a display of the child^s actual per- 
formances, side by side with standard results, would convince such 
a parent that his child was (to quote actual cases) a hopeless mis- 
speller, or had no skill of any commercial value in sewing, drawing, 
or calculation. Provided our unfavorable conclusion did not seem 
to him to be mere opinion, and that we had in addition a positive 
suggestion of our own, the parent always proved grateful for our 
contribution to the problem. Thus, in nearly every case of di- 
vergence, we were ultimately able to carry conviction with both 
parents and teachers, who might otherwise, for quite irrelevant 
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reasons^ have urged the child to go into some employment, which 
seemed superficially attractive but for which the child was really 
unfit. 

In all these discussions and recommendations we found ourselves 
labouring under one great disadvantage. Hardly any accurate in- 
formation exists as to the real needs of the occupations open to 
young people. We could produce a detailed psychological descrip- 
tion of each child ; but we had no such psychological description of 
his prospective employment to compare with it. Some of us, in- 
deed, had enjoyed a first-hand experience of the conditions in large 
firms and business-houses employing boys and girls fresh from the 
schoolroom ; but it is obvious that no one group of advisers could 
possibly have a close acquaintance with trades and businesses of 
every type. What personal knowledge we ourselves possessed could, 
indeed, always be supplemented by the information readily obtain- 
able from officials of the care committee or of the employment 
exchange ; and for occupations of a less familiar type we could refer 
to the numerous handbooks and reports issued by the Board of 
Trade, by the Ministry of Labour, or by private publishers. Never- 
theless, time after time, when we were discussing the placement of 
a particular child, we found that the point most commonly in 
dispute was not so much the needs of the child himself as the needs 
of the employment to which it was proposed to send him. What 
is known as job-analysis, therefore, is one of the most urgent lines 
of research to be undertaken before vocational guidance can be 
placed upon a sound footing. ... 

In the long run, the value of any scheme of vocational guidance 
can be determined only by following up the after-careers of the 
children examined. Is there any evidence that the boys and girls 
who were tested psychologically, and whose choice of employment 
was guided by the tests, are themselves better satisfied with the 
occupations they have entered than those who found employment 
in the ordinary way? Do they, after actual trial, find the work 
congenial — ^better suited to their aptitudes and more accordant 
with their interests ? Are they more efficient at it ? Do they give 
greater satisfaction to their employers? Have they in front of 
them a better prospect than they would have had without the special 
aid and advice ? These, after all, are the crucial issues. . . . 

With this object in view, the homes were all revisited in Novem- 
ber, 1925 — two years after the date of our original recommenda- 
tions. The ages of the children now lay between sixteen and six- 
teen and a half. Sufficient time had passed for almost all to find 
situations, and to learn whether they liked such work as they had 
secured. 
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So far as possible, the following points were ascertained for each 
child: (i) present employment; (ii) previous employment or em- 
ployments, if any; (Hi) wages; (iv) prospects; (v) satisfaction or 
dissatisfaction with present and past employments; (vi) reasons 
for changes. The distribution of these various cases, grouped 
according to their success in finding employment of the type ad- 
vised, is shown in the table below. 


Classification of Childben According to Employment Obtained 



A. 

In Employment 
Recommended 

B. 

In Employment 
Similar to That 
Recommended 

C. 

In Employment 
Dissimilar to That 
Recommended 

1 

Percentage 
[A and B To- 
gether, Exclud- 
ing (4)] 

on: 

1. Satisfied with work, 







pay and prospects .... 

22 

19 

13 

64 

83.6 

39.4 

2. Satisfied with work, 







but not with pay or 







prospects 

7 

0 

6 

13 

14.3 

18.2 

3. Dissatisfied with work. 

0 

1 

14 

16 

2.1 

42.4 

4. Insufficient information 

1 

2 

7 

10 

.... 


Total 1 

30 

22 

i 

40 

92 

100.0 

100.0 


The general outcome of the inquiry speaks strongly in favour 
of the methods used. The scheme has proved workable ; the results, 
unexpectedly successful. Judged by the after-histories of the sev- 
eral children, those who entered occupations of the kind recom- 
mended have proved both efficient and contented in their work. 
As compared with their fellows, they are, on an average, in receipt 
of higher pay ; they have generally obtained promotion earlier ; they 
have experienced fewer changes of situation; and have incurred 
hardly a single dismissal between them. Over 80 per cent declare 
themselves satisfied alike with the work they have taken and with 
their prospects and their pay. On the other hand, of those who 
obtained employment different from the kind advised, less than 40 
per cent are satisfied. Among the latter group nearly half dislike 
their work; and among the former only one dislikes it, and that 
simply because it is not quite identical with what was originally 
advised. As has been pointed out above, no great weight can be 
attached to these figures ; yet, so far as they go, they are certainly 
encouraging. 
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QUESTIONS 

1. List in order of importance all the motives you can identify which 
affected your choice of an occupation. If you are a student with 
your career as yet unselected, give the reasons why you came to 
your particular institution. Try to specify fundamental impulses 
and avoid the pitfalls of rationalization. Is this a difficult or easy 
task? 

2. What dominant urges are satisfied by each of the points of a good 
job? Which of these are instincts? What other points of a good 
job can you add? 



CHAPTEK IX 

TBAININa THE WOBEER 


With the universal prevalence of subdivided work, most in- 
dustrial jobs can be learned within periods ranging from a 
few days to a few weeks. Kunning a punch press, assembling 
a motor, or building a transformer are all operations in which 
the peak of performance is reached in a surprisingly short time. 
The interests of efficiency demand that the employees learn to 
work at a high level of excellence with the briefest amount of 
training. 

A problem such as this resembles closely the issues which 
educational psychology tries to meet in the school. Economical 
procedures of learning have been determined by experimental- 
ists in this field so that the question as to what constitutes a 
good or poor method of instruction can be settled objectively. 
Method A is superior to Method B if in the same time interval 
the workmen trained under it achieve a greater efficiency. 

The importance of good teaching in industrial affairs has not 
been sufficiently appreciated. The far-sighted plans and high 
ambitions of the managerial staff are of little avail unless th^ 
can be communicated to the individual workman for translation 
into action. Men adhere to old ways from habit, even when 
the new are demonstrably better. Much of the friction which 
scientific management schemes have unnecessarily produced 
could have been avoided by a careful system of instruction. 
Taylor’s shop managemeut scheme did provide for instructional 
cards to be used under the supervision of an expert, but few 
plants adopted this method because of its association with a 
multitude of other bosses. The best arrangement for attaining 
the pedagogical aims of the company seems to be some sort of 
vestibule school, preferably administered by the educational 
section of the personnel department. The curriculum, the ma- 
terial equipment of instruction, and the teaching staff should 
be adopted with the same care that a progressive city school 
system attacks corresponding problems. 
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A. Organization of Industrial Education 

1. Objectives in Industrial Training 

H. C. Line, Education and Industry , 12-14 (The Macmillan Co., 1923) 

Ability, interest, and good-will, which it is the function of the 
company's educational program to cultivate, are closely interwoven 
qualities. Still, it is possible for an employee to have any one of 
them without having the others. A worker may be skilled for 
example, without being interested in his job or without feeling 
good-will toward his employer. He may be interested without 
possessing skill. The possible separation of these three qualities 
has therefore led to a corresponding separation of functions and 
emphasis in the educational activities of industries. 

1. Alility , — The chief emphasis in the older forms of company 
training was on occupational ability. What is probably the first 
company school in the country, the Brown and Sharp apprentice 
course, was aimed specifically at the development of toolmakers 
and machinists. This apprentice school was followed by many 
others in the same field, and for years, this kind of training pre- 
dominated in industry. There are now many other kinds of educa- 
tion and training calculated to develop ability in a specific task, 
such as vestibule schools, foremen's classes, classes for salesmen, and 
others. Not only has the development of ability received most atten- 
tion in industries, but most literature on industrial education has 
also dealt with this particular phase of the subject. Unquestionably 
to increase the ability of the individual worker in his occupation is 
the first educational task which confronts industry. 

2. Arousing Interest in Work, — However, the extreme subdivi- 
sion of labor has brought about many tasks which require so little 
ability that they may be learned in only a few weeks’ time. The 
actions of a worker at such a task become automatic and leave 
nothing to stimulate his imagination or interest in his work. 
Companies realizing the serious consequences arising from an 
uninterested state of mind are making strenuous efforts to arouse 
the interest of their workers in every way possible. Notable among 
these efforts is the work of Eobert B. Wolf who in the Spanish 
Eiver Pulp and Paper Company, attempted to arouse interest by 
giving his employees supplementary information about their jobs 
in such fashion that they could not perform their tasks without 
constant mental exertion. Many companies try to arouse the in- 
terest of their employees by showing them the relation of their 
particular task to the processes of the company as a whole. Cer- 
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tainly if a company is to enlist the best possible interest of its 
employees, it cannot be satisfied with the merely physical, auto- 
matic efforts which go into the accomplishment of a task day in 
and day out. And so long as such tasks are a part of the industrial 
system, companies are justified in attempting to mitigate their 
bad results in any way possible. 

3. OoodrWill, — Good-will is also bound up closely with ability 
and interest and yet it is suiSSciently distinct so that employers 
can direct their endeavors specifically toward its development. . . . 
The importance which employers now attach to good-will on the part 
of their employees has long been foreshadowed in the value which 
they have placed upon the good-will of the public whom they serve. 
The two are inseparable ; for it is almost impossible for a company 
to maintain the good-will of its patrons without a service or a 
product which embodies the good-will of the employees behind it. 

Another aspect of the cultivation of good-will is seen in the 
emphasis which many companies are placing today upon the so- 
called institutional spirit. Institutional spirit is a synonym for 
good-will. In their emphasis upon institutional spirit industries 
are acknowledging that the development of ability and skill alone 
leaves out of consideration the very foundation upon which skill and 
ability may be continuously improved. To be sure, good-will or an 
institutional spirit cannot be established by education alone, for it 
is a composite of many influences. It can be cultivated only by a 
thoroughgoing observation of all the elements that enter into good 
industrial relations. ^ 


2. Breaking in the New Man 

G. L. Gabdineb, Practical Foremanshi/p, 112-116 (McGraw-Hill, 1925) 

New men are bound to be expensive. How expensive they are 
depends largely upon how they are broken in on the jobs. 

If a new man is left to himself to ^^pick up^^ his job as best he 
can with little instruction from the foreman, he will be a very 
expensive man for the company. A new man will cost the least 
when he is carefully broken in and taught to do his work the right 
way first. 

Unless a new man is carefully instructed, he will spoil a great 
deal of material. Spoiled material means not only a waste of 
material but also a waste of time. Wasted material and wasted 
time cost a company dollars and cents. To put a green man at a 
job without spending some time teaching him the one best way to 
do the job is just as foolish as throwing money out of the window. 

The time to impress a man with the importance of quality work- 
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znanship is when he starts to work. Quality should be put ahead of 
quantity because he should first learn to do his work right. Speed 
will come with practice. Speed without quality is expensive. 

A green man was sent in to the foreman in a furniture factory. 
^Take this sandpaper and rub that varnish down to a smooth 
finish on those ten tables. When you get done with that job, look 
me up.^^ These were the foreman's instructions to the new 
man. 

Several hours later the new man hunted the foreman up and 
reported that he had finished the job. Imagine how shocked the 
foreman was when he found that the man had ruined the finish on 
the tables by sanding clear through the preliminary coats to the 
bare wood. In a few hours the green man had undone the work 
of many hours by skilled men. The foreman took the man to 
task because he had not asked questions before he started. But 
the foreman had no one to blame but himself. He did not take 
the pains to break the new man in right. 

It is a well-known fact that accidents are more apt to happen 
to a new man than to a man who is experienced. 

Accidents to new men can be largely avoided if the men are 
carefully instructed regarding the dangerous points of the work 
they are undertaking. It is almost a crime for a foreman to allow 
a new man to start in on a job that is dangerous without warning 
him and telling him how to avoid accidents. 

The maintenance foreman in a paper mill hired a young man 
as a helper. About the middle of the afternoon of the first day 
on the job, the foreman called the new man and said, ^^Osbome, 
run over to the power house and pull the switch on the main line. 
Then come back here, I\e got a little job for you.” 

Half an hour passed, but Osborne did not return. The foreman 
went over to the power house to get him. To his horror he found 
Osborne unconscious on the floor in front of the switchboard, with 
one hand burned to a crisp — useless for life. 

Perhaps the switchboard should have been ^Toolproof,” but it 
was not. This foreman had not instructed the new man regarding 
the dangers of his job. . . . 

Labor turnover is highest among new men. A man is the most 
apt to quit during the first few weeks he is on a job. A job always 
looks more difi&cult and less attractive to anyone while he is getting 
acquainted with it. When a man first comes on a job, there are 
many things he must get used to. He feels strange and out of 
place. He does not know the men around him. He is not ac- 
quainted with the rules and regulations of the shop, and he is in 
constant feai* that he will do something he should not do. He 
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feels clumsy and awkward. He is a ^^rookie/^ and he is apt to feel 
^like a fish out of water.^^ 

When a man is in this uncomfortable stage, it does not take much 
to discourage him. If no one seems to take any interest in helping 
him along, he may become dissatisfied and quit without giving the 
job a fair trial. The foreman has a wonderful chance to ^^make a 
hit^^ with such a man by handling him in a kind and courteous 
manner. . . . 

A foreman usually earns or loses the loyalty of his men by the 
way he treats them while they are green, at the time when they are 
hungry for a friend. 

First impressions mean more to us than we realize. The first 
impression a new man gets is apt to stay with him. He not only 
sizes up the foreman when he starts work, but he passes judgment 
on the company by the treatment he gets. A foreman can greatly 
reduce his labor turnover by taking a friendly, helpful attitude 
toward the new employee when he enters his department. 

The foreman should realize that he holds the reputation of the 
company at stake because the company is judged by its representa- 
tives. The foreman is the representative of the company in the 
shop. 


3. The Sponsor System 

W. D. Scott, R. C. Cixxthieb, and S. B. Mathewson, Personnel Manage- 
ment, rev. ed^ 317-318 (McGraw-Hill, 1931) 

Many business institutions maintain a staff of employees of the 
proper personality and viewpoint, one or two in each department, 
who assume the responsibility outside their own work of looking 
after the new employees in their departments. In certain depart- 
ment stores, for instance, these persons are called Sponsors and 
are organized into Sponsors^ Associations to which it is held an 
honor to belong. The name of the new employee is sent, usually 
through the department head, to the Sponsor in the department 
in which he is to work, and sometime during the first morning 
or at the beginning of the first lunch hour the Sponsor introduces 
himself to the new employee and volunteers to escort him to the 
lunch room, to show him around the building, to indicate where 
the toilet facilities are located, to offer him that companionship 
without which the new employee may feel considerably at a loss. 
The need for choosing Sponsors of the right kind of personality 
and ability in this consideration of their duties is apparent. It is 
the usual practice to grant Sponsors extra pay in addition to their 
regular wage for these added duties. The investment here is slight. 
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but the yield in terms of success in bridging this earlier period of 
doubt and depression on the part of the new employee is great. 

4. The Vestibule School 

H. E. Bubtt, Psychology and Industrial Efficiency (modified), 64-67 
(Appleton, 1929) 

Instead of instructing the new worker on the actual job, some 
concerns find it profitable to conduct a vestibule school. This 
involves establishing a place in which there are duplicates of cer- 
tain machines used in the factory or ofl&ce by means of which the 
worker is instructed under careful supervision. 

This scheme has several advantages. In the first place it makes 
possible a wiser and more far-sighted placement of the worker. 
It may be feasible in the vestibule school to try him out at various 
machines and determine to which he is best adapted. In the present 
status of employment methods, it is not possible to detect all the 
capacities that fit one more or less adequately for a given job. In 
the vestibule school, however, the worker may himself find that he 
likes some kinds of work better than others. This would not be 
feasible under actual factory conditions because he would be less 
closely observed and have less varied opportunities. The supervisor 
in the school is definitely on the lookout for such things. Further- 
more, it is sometimes possible in the school to get a line on various 
other qualities besides actual ability. Such a thing as impatience 
at a routine job, or unwillingness to co-operate, or emotional in- 
stability which might not be manifest in the usual induction pro- 
cedure would show up in the vestibule school. 

A second advantage of the vestibule school and perhaps its 
greatest is that it affords better instruction. If the worker starts 
under the supervision of a foreman the emphasis is usually more 
on his production than on the manner in which he is doing the job. 
In the vestibule school, on the other hand, the supervisor or teacher 
has as his main goal the instruction of the worker and production 
is secondary. He may stress accuracy in the initial stages of learn- 
ing and consequently bring the worker to an ultimately higher level, 
whereas a foreman may urge the man to speed and thus get him 
into a lot of inaccurate working habits. So the vestibule school 
facilitates this better instruction by providing skillful supervision 
by persons specially trained and equipped for that one task. In- 
cidentally the new man can turn to his instructor with confidence 
and need not be on his guard against shop tricks — ^left-handed 
monkey wrenches and the like. 

The vestibule school also makes possible a more adequate check 
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on the employee's progress ,which is often lacking in the factory. 
If we consider for a moment the average schoolroom procedure, 
the teacher gives some instruction, then gives tests or examinations 
to determine the strong or weak points, and then governs the sub- 
sequent instruction accordingly. Similarly, in vestibule schools it 
is possible to keep a rather detailed record of the worker^s progress, 
perhaps by means of simple job tests, such as periodic tests in 
operating a computing machine. These periodic checks upon 
progress indicate the weak spots where additional instruction is 
needed and make for much more efficient progress in learning. 

In many organizations, the vestibule serves as a safety valve so 
that, when work is slack, instead of discharging employees they 
may be put into the vestibule school and given further instruction. 
For instance, in an office in a dull period a number of the girls 
were put into this school and taught to perform other operations 
than the one which they normally performed in the office. This 
made for a more flexible organization. If some of the employees 
were capable of using half a dozen different types of office 
machinery or of performing various operations it is obvious that in 
a rush period they could be shifted around according to the peak 
load. Such a flexible organization could naturally rise to an 
emergency better than one in which each individual knew only one 
thing. Another factory during slack periods gave special training 
to some employees who would otherwise have been laid off, but paid 
them 80 per cent of their normal rate. In this way the school 
served to keep efficient employees on the pay roll so that they 
would be available later when badly needed, and their retention 
during the dull period was not a total loss because they were thus 
becoming of more all-round value to the company. 

Another advantage of the vestibule school might perhaps be 
mentioned. It serves to break in new employees without a sudden 
plunge into the factory atmosphere. Some persons are rather 
socially sensitive if more proficient individuals are observing their 
mistakes, whereas in the vestibule school atmosphere mistakes are to 
be expected and the worker does not feel any timidity for this reason. 

5. Instruction via the Pay Envelope 
H. C. Littk, Education and Industry, 98-100 (The Macmillan Co., 1923) 

Employers believe that the pay envelope is a strategic means of 
commanding the attention of their employees. Even where wages 
are above criticism, the pay envelope is by all means the most 
sensitive of aU points of contact between employer and employee. 
For that very reason, its misuse may have the most disastrous con- 
sequences. It is unnecessary to go into the refinements of the 
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psychology of the employee to discover what some of these misuses 
can be. A common sense analysis or a mere consideration of the 
elements of good taste will suflBce. For instance, almost any indi- 
vidual, upon being paid for services which he considers adequate, 
would resent a remark which implied that his services had not 
been worth the money; or which suggested that greater industry 
and loyalty would increase his remuneration. It can hardly be 
considered good taste to inclose, with the pay envelope, a set of 
instructions or suggestions as to how its contents shall be used. In 
the ordinary business transactions of the day, we should certainly 
abhor giving or receiving with every payment, a little sermon on 
thrift, loyalty, patience, and other highly moral qualities. . . . 
The pay envelope represents a purely mechanical business trans- 
action, and as such should be treated with the restraint and dignity 
which accompany all other impersonal money transactions. By 
accompanying the pay envelope with a personal or paternalistic 
preachment, the employer is more than likely to arouse in the mind 
of its recipient a sense of the inadequacy of itc contents. 

B. Economical Methods of Instruction 

6. Training on the Job 

C. R. Allen, The Instructor ^ the Man and the Job, 23*25 ( J. B. Lippincott 
Co., 1919) ; reprinted by permission 

Whenever practical training is undertaken, it is generally carried 
on according to one of two methods which for convenience may be 
designated as training on the job and training by exercises. What- 
ever the details in training on the job, the learner, from the be- 
ginning, is put directly on actual work. Production starts as soon 
as training starts. From the beginning of his training, the learner 
uses the same tools and machines and works up the same stock as 
would a regular producer on that job. He turns out a product 
that is of value, although, of course, his productivity is not so 
great. 

In training by exercises, the learner is not put on actual work 
from the start. Production does not start when training begins 
but there is a period during which the learner does not produce in 
the sense that his product is of value. It may be true, that, by the 
exercise method of training, the learner may use the same tools 
and machines, or even work on the same stock as a regular man on 
the job, but his product is not used. It is ^^junked,^^ or dissembled 
after it has served its training purpose. The test for an ^^exercise^^ 
is therefore not how the job is done but what becomes of the 
product after the job is done. . . . 
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Theory of the Two Methods . — ^The exercise method is based upon 
the theory that a learner must, in some way, secure a certain amount 
of skill before he can be trusted on actual work. Unless he has 
acquired this skill he will spoil work, damage machines, spoil jobs. 
In certain cases, in training for skilled trades, it is also based on 
the theory that if a learner can be given skill in a series of dis- 
connected operations he can, later, readily combine any set of those 
operations into the doing of any given job. 

The method of training on production is based on the theory 
that, under proper conditions, the ^^non-productive period^^ is un- 
necessary, in the great majority of cases. The greater interest of 
the learner, the value of his product, the added training value to 
learners in working under actual working conditions more than 
offsets the chances of the small amount of spoiled work that results 
where this type of training is carried on under proper conditions. 

Since most men in industrial plants have not known how to 
secure proper conditions and have sensed the dangers of the ^^jobs^^ 
method of training, it is not surprising that they have tried the 
exercise method to a greater or less extent. 

7. Teaching '"The One Best Way** 

F. B. Gilbbeth, Motion Study, 37 (Van Nostrand, 1911) 

The best results from a motion-study standpoint can be attained 
only by teaching the apprentice from his first day to lay the brick 
with the standard motions^egardless of the looks of the work. If 
the work is not good enough to permit the brick to remain on the 
wall, a skilled bricklayer should fix it, until the apprentice can lay 
the brick with the prescribed standard motions in a manner good 
enough to permit the work to remain as a part of the structure. 

The apprentice should not be permitted to depart from the 
standard motions in any case until he has first acquired them as a 
fixed habit. The most pernicious practice is the generally accepted 
one of first having an apprentice do perfect work and then attempt- 
ing to make speed later. The right motions should be taught first, 
and the work taken down and rebuilt until it is up to standard 
quality. This is the only way to get the full benefits of the eco- 
nomics of motion study. 

8. 8yeed versus Accuracy 

Maby Stuabt, Comparison of Speed with Accuracy in the Learning 
Process,” British Journal of Psychology, 12: 297-300 (1921) 

It is perfectly clear that so far as typewriting is concerned 
Oilbreth is wrong in his contention that learning motions slowly 
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is no help to the making of them quickly after they are learnt. 
The rate at which a beginner is allowed to work need make no 
difference whatever to the rate at which he can work after a certain 
amount of practice. When required, children who for six months 
have been allowed to work as slowly as they like, can acquire the 
speed of a group that has been exhorted from the beginning to 
work as fast as possible. The improvement is immediate, and the 
records of the two groups remain to the end so similar that they 
may be considered identical. 

It is nearly as clear that the talk about the deplorable results of 
^careless haste^ is equally unfounded. Children who have been 
making over eighty mistakes in a page of typing, can, in the 
course of three lessons, reduce them to nine, and that with only 
the very smallest decrease in speed. But, at the same time, it must 
be noted that accuracy will not improve of itself as speed will. The 
group that was trained in accuracy gradually improved in speed: 
but the group that was trained in speed did not constantly improve 
in accuracy — on the contrary, after an initial improvement it 
gradually became less accurate. ... 

Certain features of the experiment illustrate serious diflBculties 
in the way of carrying out Gilbreth^s suggestion, even if his general 
contentions were correct. He assumes that before beginning to 
teach habits involving (or consisting of) muscular activity, the best 
motions have been discovered and motion models set up. In type- 
writing, at all events, owing to the large number of combinations 
of movements, the latter is impossible, and, from this experiment, 
it seems unlikely that the same movements are desirable for all 
individuals; e.g., many of the children seemed unable, through 
weakness, to use the little finger of the left hand. Moreover, many 
of the children seemed to find great difficulty in learning to make, 
or to omit to make, some particular movement. In the speed group 
this difficulty was more noticeable than in the accuracy group, 
apparently because the effort to work fast prevented them from 
paying adequate attention to the details of their movement. Near 
the end of the experiment, notes were taken of the fingering and 
the position of the hands of the children ; of the four who were best, 
three came from the accuracy group, and of the four worst, three 
were from the speed group. On the average too, the movements of 
the accuracy group were considerabl} more ^correct.^ This result 
is only what might be expected in learning a habit involving varied 
and difficult movements. Unless some extremely stringent system 
of discipline is in use, it is impossible, if speed is demanded from 
the start, to insure absolute correctness of movement. Of course. 
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the value of ^correctness^ of movement is uncertain; bat it would 
probably appear in advanced stages of practice. 

Conclusions. — 1. If movements such as are employed in type- 
writing are learnt slowly at first, the length of the learning process 
is not thereby increased; and it appears highly probable that the 
same speed can be obtained finally as when speed is insisted on from 
the start. 

2. If during learning the attention is directed solely to accuracy, 
the speed will gradually improve. If attention is directed solely to 
speed, the accuracy tends to diminish. 

3. Between the two methods employed — (a) exclusive attention 
to speed, and (6) exclusive attention to accuracy — there seems 
little to choose when considered simply as methods of learning. 
The choice must depend on other considerations, e.g., how soon it 
is desired to use the product. 

4. Without special apparatus it seems unwise to demand speed 
from the very beginning, as it becomes more difficult for the learner 
to acquire ^correct^ movements (assuming these to be ultimately 
valuable), 

6. It seems probable that a high quality of work can be obtained 
finally, without insisting on a high quality constantly throughout 
the learning process. This would appear to have a very general 
bearing on methods of teaching. 

9. The Bight Emphasis in Developing Shill 

G. C. Mtees, "Speed versus Accuracy in the Development of Industrial 
Skill,” Journal of Personnel Researchy 4:20-21 (1925); reprinted 
by permission of Williams & Wilkins Co. 

The teacher of industrial skills cannot afford to forget the fact 
that he is working to establish precise motor habits. He knows 
that in his school, if, by working for speed, the pupil learns an 
incorrect movement, this wrong coordination must be unlearned 
before the correct pattern can be established. Every mistake made 
in learning to manipulate a machine or to establish the bond 9x3, 
retards progress in those skills later on. A specific answer then, 
to the query, ^^Does early speed affect later accuracy?” is most 
pertinent to his problem. 

There is scientific evidence for ^^Accuracy First.” Some years 
ago an investigation by Margaret Broom*, Augusta Spett and the 
writer, of the relation of speed and accuracy to learning, definitely 
demonstrated that if accuracy is stressed in early learning, not only 
will the performance be practically perfect at the end of the train- 
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ing period, but also the speed will be greater than under conditions 
of learning where speed is emphasized. 

This experiment consisted of placing 36 colored cubes, that had 
been previously shuffled, according to a certain pattern. The sub- 
jects were all girls and were divided into two groups of eight. One 
group was instructed to work for speed, and were reminded by 
their leader at each trial to speed up all they could. The other 
group was told to emphasize accuracy. They were reminded at 
each trial to take great care that no errors were made. It was 
found that although the speed group placed the blocks in much 
less time during the first several days, they were at the same time 
developing a number of errors which tended to become more and 
more fixed and finally provided an effective block against further 
increase of speed. On the other hand, after about a score of trials^ 
the accuracy group overtook the speed group. At the end of sixty 
days this group had increased its relative gain over the speed group. 
Not only was the performance of the accuracy group practically 
perfect, but it was more rapid. 

A similar experiment in typewriting was performed by two 
squads of seven girls, each practicing three minutes a day for 
thirty-six consecutive days. In this case, at the end of the period 
the accuracy group had not gained much over the speed group; 
but later, after four months of no practice by any of the per- 
formers, when each squad copied, for speed, unfamiliar material 
for ten minutes, the speeders wrote an average of 383 words, while 
the accuracy group wrote an average of 451 words. The quality 
of the accuracy group, although not perfect, was an average of 
1.2 words wrong per hundred words written; that of the speeders 
was 2.2. 

It is interesting to note that in the latter part of the experiment 
the speed girls reported that they had difficulty in keeping from 
emphasizing accuracy while the accuracy girls tended to work for 
speed, even though they knew that they were placing their accuracy 
in jeopardy by so doing. If the groups had been able to maintain 
the initial attitude called for in the first part of the experiment, 
it is possible that the above results might be still more definitely 
in favor of the accuracy group. 

10. Effects of Correct Training 

E. Fabmeb and R. S. Brooke, Motion Study in Metal Polishing^ Report 
No. 16 of the Industrial Fatigue Research Board, 29-31 (His 
Majesty’s Stationery Office, London, 1921) 

The study of the methods of 26 different toughers made it clear 
that a very unsatisfactory state of affairs existed, and showed that 
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there was urgent need for a training scheme which would in the 
first place teach the roughers the best method of work, and in the 
second place would focus their attention on their work. 

Since even the most experienced roughers had no idea of the 
number of strokes they made in roughing each portion of an 
article, this had first to be determined for them. Accordingly 
three experienced workers who roughed in a good easy style were 
studied on the following articles : Teaspoons, dessert spoons, table- 
spoons, dessert forks and table forks — all of the baguette or ridge 
pattern. An average was then taken of their strokes, and one or 
two added to the number on each portion to make the standard 
more accessible to the indifferent worker. 

Instruction cards like that below were then printed and pinned 
upon the bench in front of each worker. . . . 


INSTRUCTION CARD X 

Table Showing Number of Strokes Generally Required on Spoons 


Suggested Order 

Teaspoons 

Dessert Spoons 

Tablespoons 

Edges of handles 

36 

36 

42 

Front of handles 

8 

10 

12 

Back handle t i - 1 

4 

3 

6 

Back shank and one-half bowl. 

10 

12 

18 

Back of bowl 

8 

10 

13 

Edges of bowl 

10 

10 

11 

Bowl mouth and front shank . . 

8 

12 

13 

Shoulder and shank edges . . . f 

10 

12 

14 


The above are the number of strokes generally required on the sur- 
faces of each spoon, and on the edges of each six teaspoons, and of 
each four dessert, and each four tablespoons. 

The whole of each surface should be covered by the above number of 
strokes, then look at the work, and unless you see a fault, further strokes 
are unnecessary. 

READ DOWN EACH COLUMN, NOT ACROSS 
REMEMBER SLOW HARD STROKES ARE BETTER THAN 
QUICK SOFT STROKES 


These instruction cards were successful in that they interested 
the workers, although the more experienced roughers were skeptical 
about their utility; still, the mere fact that they began to count 
their strokes in an effort to prove that the number laid down was 
inadequate, resulted in their taking a more intelligent interest in 



TRAINING THE WORKER 267 

their work, and so in spite of themselves, they began to do away 
with many unnecessary strokes. The immediate improvement that 
resulted may be judged by the fact that the roughers^ output during 
the week following the posting up of these cards improved by 13 
per cent. 

Any further interference was thought inexpedient with the really 
experienced roughers, but a week’s course of training for as many 
as possible of the semi-experienced was decided upon. This course 
of training was under the immediate supervision of the investigator, 
while the best rougher in the shop was employed as demonstrator 
and technical adviser. . . . 

The combination of a demonstrator and an instructor is very 
essential, for in the majority of cases, the foreman or forewoman 
rougher, however skilful he or she may be, have not the power of 
explaining their methods to others, while the beginner is incapable 
of learning by mere observation the best methods of work. 

Twelve girls with some previous experience were passed through 
this training school. . . . The table below gives a comparison be- 
fore and after training. 


Table Showing Average Characteristics of Twelve Workers 
Roughing Three Dozen Baguette Dessert Spoons 
(Before and After Instruction) 


Time Taken 
(minutes) 

Strokes Made 

Weight Recorded 
(ounces) 

Before 

After 


After 

Before 

After 

126 

89 

119 

83 

1.86 

1 1.76 


11. Measuring Progress in Learning 

G. Beeling, “Planmassiges Einfiihren des Menschen in der industriellen 
Arbeitslauf*’ (Systematic Instruction in Industrial Operations), 
Industrielle Psychotechnik, 3:79-86 (1926) 

Instruction in the skillful manipulation of the hammer proceeds 
as follows : A model of an anvil is set up and the force of the blow 
delivered is transmitted at the other end of a lever to a weight 
scale. Drill in the proper graduation of the intensity of the blow 
can thus be given. Various substances have differing resistances 
to pounding and the adjustment of the intensity of the blow can 
readily be taught in this manner. The deviation of the obtained 
readings from the required standard values serves as a measure of 
proficiency, which when plotted on a curve and shown to the 
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apprentice at the end of each trial, informs him of the effects of 
his practice and thereby motivates further learning. Only when 
the initial fluctuations of the curve are succeeded by a uniform 
flattening can further practice be eliminated. . . . 

Similar devices have been employed in teaching flling. A graphic 
record of the evenness of pressure is made from accurate micrometer 
readings. Systematic instruction of this sort has resulted in a 
reduction of learning time and more thorough training. The 
mastery impulses of the learner are strongly aroused by this 
method and greatly facilitate his progress. 

12. Accuracy in Hammering Measured 

R. Bolt, '‘Anlernverfahren filr dag Arbeiten mit kleinen Hammern” 
(Teaching the Use of Small Hammers), Industrielle Psyohotechnik, 

3 :197, 203 (1926) 

Accuracy in hammering may be inculcated by supplying the 
learner with a pointed hammer and a lead block. First, the learner 
simply dents the surface of the block with holes made by his pointed 
hammer. Then he tries to hit the same holes twice, which is 
difficult because of the small striking surface. Finally, he closes 
all the holes by striking the block with the flat side of the hammer- 
head, using as few strokes as possible. 

With this preliminary trial the learner is brought before another 
lead block covered with prepared paper. The sheet contains 16 
small squares, each withra central dot. The learner is asked to 
strike each dot twice ; after he has made 30 strikes the paper record 
is examined, and the distances of the contact points from the 
central dots measured in mm. The averages of these distances is 
plotted for successive daily trials, and the resulting curve helps the 
learner in his progress. . . . 

Accuracy in directing a larger hammer is taught by having a 
circular punch at one end of the hammer which strikes upon a 
paper bearing circles of approximately equal size. If the blow is 
true, concentric circles are formed, but errors produce irregular 
overlapping. 


13. Psychotechnics of the Typewriter 

J. M. Laht, "French Psychologists Improve Typewriting,” Industrial 
Psychology f 1 : 33-37 ( 1 926 ) 

The science of work has only been able to work in a small 
number of hand crafts. Until recent times typing has been founded 
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upon no other rules than those of individual discoveries due to 
chance. 

In the keyboard the letters have been grouped according to their 
frequency within the regions one would suppose to be the easiest 
to reach. 

In placing the letters solely according to their degree of fre- 
quency, they have neglected to determine the influence of com- 
iinations of letters on the rapidity of strokes. In this limited 
research they have not known what were the most used movements, 
or how to utilize in the strokes the most frequent combinations of 
letters. The keyboard called ^^universaF^ is far from being the best 
keyboard even for the Americans who invented it and gave it to 
the rest of the world. 

As yet man has failed to determine the best rules for typewriting 
apprentices to follow. They have falsely compared the touch of the 
typist to that of the pianist, and this resulted in the ten-finger 
method with a usefulness more apparent than real. 

An experimental study was made of the duration of letter strokes 
while typing and of the time intervals between the strokes. A 
record was obtained of the duration of the intervals which separate 
the successive letters struck with the fingers of the same hand, 
and compared with the duration of the intervals which separate the 
letters struck with the fingers of the hands alternately. 

The mean of the alternate intervals is always much less than the 
mean of the non-alternate, the latter requiring thrice the time of 
the former. The inference to be drawn from this is clear. 

14. Effects of Praise versus Blame 

Elizabeth B. Hurlock, '‘An Evaluation of Certain Incentives Used in 

School Work,” Journal of Educational Psychology, 16:157, 159 (1925) ; 
reprinted by permission of Warwick & York, Inc. 

The data of this experiment point to the following conclusions : 

1. The greatest amount of average improvement at the end of a 
series of tests, over and above practice, was found in the group that 
was praised for improvement in work, and was urged and en- 
couraged to do better in the succeeding tests. Decidedly less 
improvement was found in the Reproved Group, less still in the 
Ignored, and none at all in the Control. 

2. The results for the boys and girls within each group were 
compared, and they showed that in the case of the girls, the 
greatest improvement followed praise, and in the case of the boys, 
reproof. In both cases, however, praise was decidedly more effective 
than reproof. The boys who were ignored showed slightly more 
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improvement than did the girls, while in the Control Group, both 
boys and girls did worse, on the average, at the end of the series of 
tests than at the beginning. 

3. Grade comparisons showed younger and older children to be 
about equal in responsiveness to the incentives of praise and reproof 
at the end of the series of tests. In the Control Group, the older 
children decreased their work slightly, showing that they needed 
some incentive, while the younger ones did about the same. 

4. Praise proved to be decidedly the most effective incentive to 
use in the case of all children, when classed as ^^superior,^^ 
'^average,^^ or "inferior^^ on the initial test. Within the groups, 
the ^^inferior^^ children were most responsive to praise, and the 
"superior^^ to reproof. Being ignored brought about only slight 
improvement on the part of ^^superior^^ and ^^inferior^^ children, 
and little more on "average.^^ Practice without some form of in- 
centive showed the ^^superior^^ children to do, on the average, worse 
work at the end of the series than at the beginning, the ^Inferior^^ 
to do about one-third better, and the average exactly the same. 

6. Increased accuracy in performance was found only in the 
work of the children who were praised or reproved. The group that 
was praised, however, made greater improvement than the group 
that was reproved. The Ignored and Control Groups both showed a 
decrease in accuracy at the end of the series. 

These results as a whole point conclusively to the fact that 
regardless of the factors of age, sex, initial ability, or accuracy, 
praise is decidedly the jjost effective of the three incentives here 
investigated. Reproof, when first used, seemed to be about equal in 
value to praise, but with continued use its effectiveness showed a 
decided decline. To ignore children in a group where the other 
members are receiving some incentive seems to be psychologically 
bad. The longer they are ignored, the less improvement do they 
show, even in spite of the opportunity to improve which comes 
from continued practice in one form of work. Hence, we may 
conclude that praise is the best form of incentive to use, no matter 
from what angle we may regard the matter. 

16. **Cold Storage"' versus Application Theories 

C. R. Allen, The Instructor^ the Man and the Job, 336-337 ( J. B. Lippin- 
cott Co., 1919) ; reprinted by permission 

Training for Deferred Values: “Cold Storage". — ^Accofrding to 
this theory all auxiliary knowledge, and all training in general, 
should be mastered by the learner before he has occasion to apply 
it in actual work. In instruction work organized on this basis a 
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learner is, for example, thoroughly drilled on decimal fractions 
before he needs to use the micrometer in the machine shop ; or he 
is given board measure before he has occasion to use it in the 
carpenter shop; or he is informed how to figure resistances of 
various sizes of wire before he meets that kind of problem in his 
electrical practice; or he is ^^taught^^ how to figure an indicator 
card before he is allowed to ^^take^^ one in steam practice. 

According to this theory the learner is first given the required 
knowledge and later, when the necessity arises, he is expected to be 
able to apply it, that is, just as eggs can be put in cold storage^ 
kept until wanted and then used, so it is expected that a learner can 
master the method of doing a technical job, say a calculation, or a 
piece of auxiliary knowledge, or a safety first item, and cai. carry it 
in his head until it is needed. The principle on which work of 
this sort is based assumes that the application value of the work 
is deferred until some time after it is learned or acquired, hence 
it is called the principle of deferred values, or often the ^^cold 
storage^^ principle, because the learner carries it in a sort of mental 
^^cold storage^^ until it is needed. 

Training for Immediate Values: ^'Application'\ — According to 
the other principle all information, etc., should be given at the time 
that it is needed on the job, so that according to this principle, no 
^^cold storage^^ period should come in between acquisition and appli- 
cation. This principle is known as the principle of instructing for 
immediate values, or the ^Application Principle.^^ 

According to this principle a learner would not be given any one 
piece of auxiliary information or process until he needed it in his 
practical work. He would then learn the process by being taught 
on the job how to solve that particular problem. By this method 
a man would not be taught, for example, indexing or riveting, or 
laying off a certain pattern, until he was instructed in actually 
doing that job, or the job of which that operation was a part. He 
would then be taught how to make the necessary calculations or con- 
structions, or operations at that moment, on the job, by being re- 
quired to do that work before he could go ahead with the job. 

16. Using the Occupational Description for Training 

W. D. Scott, R. C. Clothier, and S. B. Mathewson, Personnel Mcmage- 
ment, rev. ed., 347-348 (McGraw-Hill, 1931) 

The Occupational Description enables the employee himself to 
get a well-rounded idea of the nature, duties, and responsibilities of 
the position, its specific duties, the machines, tools and materials 
he will use and the special ability or skill he should possess. It 
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will also inform him concerning the amount and kind of education 
and experience he should have as well as the language ability — if 
any — required and the personal qualities needed. Such educational 
information is invaluable to the employee who is eager to make 
good on the job, for it enables him to map out a course of self- 
improvement for himself to strengthen himself in those elements in 
which he considers himself to be weakest. Furthermore, he will 
gain an exact knowledge of where success in this new job will lead 
him and he can prepare himself more intelligently for such pro- 
motion. It is obvious that such information in the hands of an 
alert employee will make him more receptive to the training oppor- 
tunities afforded him in the company and at the same time will 
help him to help himself through self-education. 

The use of the Occupational Description in helping build specific 
Training courses consists in assuring that the executives responsible 
for training shall be informed of the same essential facts. They 
will be able to carry forward the building of training courses for 
employees with maximum effectiveness in minimum time because 
the training will tend to become more and more definite and 
specific. The ineffectiveness that exists in some training efforts in 
recent years has arisen because of the lack of adequate information 
on the part of the instructor concerning the specific training re- 
quirements of the actual occupations in the company. General 
Imowledge of duties and requirements secured through casual ob- 
servation of the work is not enough. Eecourse to the detailed 
information contained iir the Occupational Descriptions must be 
had, and this must be supplemented when necessary by further 
analysis of the specific requirements of each position. 

17. The Components of a Typical Job 

W. W. Chabtebs and I. B. Whitley, Analysis of Secretarial Duties and 
Traits, 74-76 (Williams & Wilkins Co., for the National Junior 
Personnel Service, Inc,, 1924) 

Frequency Ranking of Duties, — In Table I is found the fre- 
quency ranking by 715 secretaries of 871 duties collected in inter- 
view. This table should be read as follows: Typewriting letters, 
duty number 33 (3) (this refers to the printed duty list which 
was sent out to be checked and means that on this list typewriting 
letters will be found in the third column of duty number 33), was 
checked 683 times out of a possible 716 times, and is therefore 
entitled to first rank. The next duty ^^answer telephone” was duty 
number 168, and was checked 682 times out of 716, which gives 
it a rank of 2, and so on through the entire list. 
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TABLE I 

Frequenot Ranking of 871 Duties 


Rank 

Number 

Duty 

Number 

Duty 

1 

683 

1 33(3) 

Typewriting letters 

2 

682 

168 

Answer telephone 

3 

668 

33(1) 

Dictation of letters 

4 

668 

33(2) 

Transcription of letters 

5 

665 

166 

Use of telephone — local 

6 

643 

19 

Address envelopes, packages, etc. 

7 

638 

17 

Insert letters in envelopes 

8 

630 

16 

Fold letters 

9 

618 

441 

Order supplies of various kinds in office 

10 

614 

439 

Place telephone memorandum where employer 
will see it 

11 

604 

509 

Write letters not dictated (compose letters) 

12 

602 

169 

Send telegrams 

13 

589 

23 

Seal mail 

14 

581 

20 

Sign mail (dictator’s mail) 

15 

580 

523 

Clean and oil typewriter 

16 

567 

22 

Mark, attach, or get enclosures 

17 

566 

161 

Get material from files 

18 

565 

18 

Stamp letters, packages, etc. 

19 

561 

35(4) 

File letters 

20 

548 

167 

Use of telephone (long distance) 


[The table continues in equal detail for 871 items,] 


18. Analysis of a Trade 

L. S. Hawkins, “Training Tile-Setting Apprentices,” Journal of Educa- 
tional Research, 14:135-139 (1926) 

By means of a series of interviews with a tile contractor who 
was also recognized as a thoroughly competent title-setter, a rough 
analysis of the trade was drawn up. No attempt was made to 
secure a detailed list of all of the minor operations in the trade. It 
early became apparent that nearly every job of tiling involved 
certain fundamental skills and that a large part of the tile work 
done consisted of plain floor and wall work. A careful analysis 
was therefore made of one job, namely ^^a typical bathroom job, 
floor and wainscoting.^' 

A list was then made of the different jobs in the trade. Those 
involving identical or nearly identical skills or abilities were 
grouped together. As a result of this analysis and grouping, a list 
of some twenty-five groups of jobs was secured, and a typical job 
was then selected from each group. It was found that the great 
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bulk of the work of the tile-setter fell into eleven of these groups. 
The abilities needed to perform the jobs in these eleven groups were 
also required to perform the jobs in the remaining fourteen, but 
each of the fourteen groups required some abilities in addition to 
those needed for the first eleven groups. It was, therefore, tenta- 
tively decided to build the basic course around the eleven typical 
jobs representing the eleven groups, and to build the advanced 
course around the fourteen typical jobs representing the remaining 
fourteen groups. Five of the jobs around which the basic course 
was built were fioor jobs ; one was a base job ; four were wall jobs ; 
and one was a fireplace job. An analysis of the difiiculty of these 
jobs placed them in the foregoing order. 

In order to decrease the number of learning difficulties to be 
encountered in the first few jobs and to provide sufficient oppor- 
tunity to acquire the fundamental skills, several additional fioor 
jobs were introduced with only slight variations or modifications 
of the easiest fioor job. This provided, as a total, a series of nine- 
teen jobs for the basic course. These jobs were tentatively arranged 
in the order of the learning difficulties involved. Since this ar- 
rangement was quite different from the regular production order, 
it was not easy to convince the practical tile-setters and the repre- 
sentatives of the manufacturers who were conversant with the 
practical procedures that the order established by learning difficul- 
ties should be used. However, they took it on faith. The in- 
formation on which the foregoing procedure was based was secured 
from the tile contractor- before mentioned, one of his best tile- 
setters, and several representatives of the manufacturers who were 
familiar with setting as well as manufacturing. Prom the beginning 
a young man from the Associated Manufacturers^ staff acted as 
reporter and secretary. Although he had considerable information 
concerning the tile industry he was entirely inexperienced in 
setting tile. 

It was determined that the basic course should consist of two 
parts: (1) specific directions for the performance of the nineteen 
type jobs selected, with only as much technical information as 
would be necessary to enable the learner to perform these jobs 
understandingly and (2) a body of related technical information 
which would generalize the experience gained from performing 
these type jobs. Since the advanced course was to be used with 
those who had already gained experience in the trade, this course 
was made a combination of directions for performing the jobs and 
technical information relating to them. 

The Basic Course: (1) Performance . — ^The first course consisted 
of detailed directions for performing nineteen typical jobs of tiling. 
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In the preparation of the text material of this part of the course, 
three men were used — an experienced tile-setter, his helper, and 
the reporter mentioned above. The tile-setter first described the 
job, and the reporter took down the procedure as described. Ex- 
tended discussion and questioning expanded this description. The 
tile-setter or his helper then performed the job, and the reporter 
followed the procedure, carefully checking up his notes and stop- 
ping for correction wherever the written directions were at variance 
with the procedure of the tile-setter. In many instances, but not 
in all, the reporter then took his own manuscript and performed 
the job, following the directions he had written. Photographs were 
taken to illustrate the major operating points. At the close of 
each job the operations performed were listed in the order in which 
they appeared. This list of operations afforded the teacher check- 
ing points on each job. For each job the tools and materials used 
were enumerated and a set of questions for the learner was 
prepared. 

When the directions for the first ten jobs were complete, a group 
of ten experienced contractors and setters called together from 
various parts of the United States carefully considered the manu- 
script as it was read aloud to them. Some corrections were made, 
and the proeedure, as it finally stood, was approved as standard 
practice. The directions for the remaining nine jobs were pro- 
duced in the same way and were submitted one at a time to the 
contractors and setters before mentioned. In some cases revised 
manuscripts were submitted. 

The Basic Course: (2) Belated Technical Information , — The 
technical information thought necessary to supplement the course 
consists of a series of seventeen lessons. The scope of these lessons 
was determined by an analysis of the text material of the basic 
course. The technical information relating to the specific jobs was 
classified, and lessons were outlined to include all phases of such 
information. The lessons were then written in such a way as to 
make general the application of the experience provided through 
the jobs. For example, in the basic course several kinds of mortar 
are used, and certain explanations and cautions are given in con- 
nection with their use. Accordingly, one of the related technical 
lessons is ^^Mortar-Setting Beds.^^ This lesson deals with the 
various kinds of raw materials used in mortars, different effects 
obtained by combinations and why, conditions which influence the 
mixing and application of mortar — ^in short, the generalized theory 
and practices connected with making and using mortars. The 
information contained in these lessons was gathered from an 
extensive literature including a wide range of trade publications 
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and from consultation with a large number of contractors, setters, 
manufacturers, and supply men. In manuscript form these lessons 
were critically read by eight expert craftsmen. The lessons were 
then revised and submitted to these men again. The list of jobs 
and theoretical lessons are given in Table I. 


TABLE I 

Associated Tile Manupaotubers' Basic Course in Tile-Setting 
AND AN Outline of the Related Technical Information 

{The number of hours required for each job at Dunwoody is given in 

parentheses.) 


Performance 

: Theory 

Number Job 

Number 

Lesson 


1. Making the mortar-setting bed 
and placing 6"x3" white vit- 
reous tiles (7%). 

2. Beating in 6" x 3" white vit- 
reous tiles (1%). 

3. Grouting and cleaning 6''x3'' 
white vitreous tiles (2). 

4. Setting a plain floor, 6"x3'' 

white vitreous tiles, broken- 
joint style, spaced joints (6%). 

6. Setting a plain floor, 6" x 3" 

white vitreous tiles, block-joint 
style, spaced joints (3%). 

6. Setting a plain floor, 6" x 3'' 

white vitreous tiles, basket pat- 
tern, trowel joints (6), 

7. Setting a plain 2" hexagon floor 

( 6 %). 

8. Setting a plain floor of 
square ceramic mosaic, broken 
joint (7%). 

9. Setting a square ceramic 
mosaic, broken joint, fleld with 
a Grecian key border (6). 

10. Preparing for and setting 6"x 
6" base and a plain floor of 
square, broken joint, ceramic 
mosaic on wooden construction 
(23). 

11. Preparing for and placing a 
concrete-setting bed on a coun- 
ter-sunk wooden floor and set- 
tiug I'' hexagon tiles in relays 
(14). 


1. Popularity of tile work. 

2. How vitreous tiles are made. 

3. Beating in. 

4. Grout and grouting. 

5. Concrete-setting beds. 

6. Mortar-setting beds for floors 
and other horizontal surfaces. 

7. Cutting and drilling tiles. 

8. The manufacture of tiles other 
than vitreous ones. 

9. Preparations of surfaces to re- 
ceive foundations for tile work. 

10. Establishing levels. 

11. Scratch coats. 

12. Mortar-setting beds for walls, 
other vertical surfaces, and ceil- 
ings. 

13. Tile-trimmers. 

14. The tile-setter’s tools. 

15. The care and protection of tiles. 

16. The interpretation of working 
drawings. 

17. The tile-setter’s responsibilities. 
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Performance 


Number Job 


12. Preparing for and placing 
scratch coat on a brick wall 
and setting 6'' x 3" glazed tile, 
broken joint, with 6"x2" cap 
and 6"x6" base (21%). 

13. Setting 4%" x glazed tiles, 

block- joint style, and 4%^^ x 
2%" cap and 4%"x4" base, 
with string joints (29%). 

14. Setting 4%" x 4%" glazed tiles, 
broken-joint style, with 4%"x 
2%" glazed cap with 4%"x4" 
base (15). 

16. Preparing a wooden partition 
and adjoining brick wall for 
tile work and setting 4%'' x 
4%" glazed tiles, cap, and base, 
straight or block-joint style, 
with an outside corner formed 
with quarter round combina- 
tions and a square inside cor- 
ner (38^). 

16. Setting 6" x 3" glazed tiles, cap, 
and base, broken-joint style 
with inter-locking outside and 
inside corners formed with 
radius combinations (43%). 

17. Setting 4%" x 4%" glazed tiles, 
cap, and base, block- or 
straight- joint style, with an 
outside corner and inside cor- 
ner formed with quarter rounds 
(31). 

18. Sloping to drains and setting 
cove, inside corners and V' 
hexagon ceramic mosaic on a 
shower-bath floor (17%). 

19. Preparing for and setting 8"x 
6^' dull glazed tiles on a fire- 
place (41). 



19. The Laws of Learning in Industry 

H. B. Bxjbtt, Psychology and Industrial Efficiency, 85-88 (Appleton, 1929) 

The fundamental principles of learning that have been worked 
out in laboratory experiments with animals or in the schoolroom 
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apply equally to a worker in a factory or oflBice learning a new job. 
The correct motions must be made repeatedly in order to form the 
proper connections in the nervous system. In most cases the em- 
phasis should be on accuracy rather than speed, for the incorrect 
motion is actually a different one and will become associated with 
the work situation and be difficult to eradicate. If an incorrect 
method ceases to be employed it will gradually disappear through 
the principle of disuse. It is desirable to arrange it so that when 
the worker performs the operation correctly it will lead to some 
degree of satisfaction. This is just as important as the more usual 
dissatisfaction when he does it incorrectly. Reward and punish- 
ment in mild forms facilitate industrial learning. The principle of 
conditioned reactions may be utilized in teaching a worker to 
respond to some new signal by giving with it a signal to which he 
will naturally make the desired motion until this motion becomes 
associated with the new signal. While it is all right to show a 
person how to do the work the use of his own muscles is essential, 
and learning by doing is ultimately necessary. Attitude and in- 
centive are important in learning and also in industrial work in 
general. The initial reception of the employee, the foreman under 
whom he takes up work and the surroundings, play quite a r 61 e in 
determining his attitude toward the work and toward the concern. 
Competition is often an effective motive, competition between in- 
dividuals, between groups, or even with one^s self. Rewards and 
prizes are occasionally effective. The wage incentive if properly 
handled and with no utterly unattainable goals is one of the most 
fundamental. Promotion is also a motivating factor in some cases. 
Minor considerations in the psychology of learning are partial 
activity — confining efforts to the crucial part of the situation rather 
than the whole machine — and analogy, in which previous experience 
with one industrial operation may facilitate learning another, pro- 
vided, however, that there are some identical elements in the two 
situations. 

It is sometimes illuminating to plot a practice curve to show 
one^s improvement graphically. Such curves manifest many daily 
fiuctuations due to numerous factors but the general trend is to 
rise rather abruptly and then level off, showing that initial 
progress is more rapid. Individuals differ considerably in the rate 
at which the curves rise. It is interesting speculation to try to 
determine the mathematical equation of the curve and thus predict 
ultimate level of efficiency on the basis of early performance. 
Plateaus or long periods of no progress followed by a subsequent 
rise often appear in practice curves. Some of these may be due to 
the getting of lower types of habits thoroughly automatized before 
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taking up higher types. Others may involve largely incentive and 
effort. A teacher knowing the critical stages may be able to 
eliminate the plateau. A study of industrial learning curves would 
very often be profitable. 

Various special devices have been used to facilitate instruction 
of industrial workers. One of these is to take moving pictures of a 
skilled worker and present them slowly for the novice. The use 
of the stereoscopic principle to give the third dimension is desirable. 
The vestibule school is another device. Its special merit is that the 
learners are under skilled supervision and the person in charge can 
utilize some of the principles of learning above mentioned. . . . 
The desirability of systematic training in various kinds of indus- 
trial pursuit is shown in instances where record has been kept of 
workers learning the job with and without such training. 

In training apprentices it has proven desirable to arrange 
progress according to the individual’s proficiency rather than by 
the traditional method of consulting the calendar. Such schemes 
involve a job analysis followed by the development of some sort of 
manual or systematic course of instruction. To this end the trade 
may be divided into a number of sections and the apprentice works 
himself out of each by meeting certain standardized tests of 
proficiency in that section. 

Foreman training courses are generally more profitable with the 
discussion rather than the lecture method. The content of such a 
course in addition to the usual matters of production, costs, and 
turnover might appropriately dwell on the human factor, the prin- 
ciples of learning and the importance of the foreman as an inter- 
mediary between the workers and the management. 

Training salesmen in recent years is a quite different problem 
from what it was in the past. The trend now is toward institu- 
tional selling in which the man goes out and interprets the com- 
pany’s policies to the prospect. It is well to precede this with a 
job analysis of what the salesman really does. We may then teach 
him to give consideration to the prospect to whom he sells, the 
details of the product itself, and the sales policies of the concern. 
The final step is to initiate him in the actual selling job. As 
media for sales instruction we may note the possibilities of visual 
instruction (movies or playlets), educational agencies for some of 
the more general aspects, correspondence (with, however, some 
device to insure that the correspondence is read), and the sales 
convention which can be made more than merely inspirational. 
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0. Besnlts of Training 

20. The Nature of SkUl 

T. H, PSAB, “Skill,” Journal of Personnel Research, 5:480-482 (1927); 
reprinted by permission of Williams & Wilkins Co. 

I would suggest the utility of reserving the word ^^skilP for the 
higher grades of performance. To say that a man can run does 
not necessarily imply that he possesses skill in running. But if 
he has learnt a good way to use his limbs, to regulate his breathing, 
to sprint at a particular point or moment, and if he has learnt all 
this with respect to different kinds of track, different lengths of 
race and different classes of competition, he may be said to possess 
skill in running races. This would also be true if he had acquired 
such ability in a blinder and less intellectual way, but that fact is 
irrelevant here. 

The concept of skill which is proposed is that of integration of 
well-adjusted performances, rather than a tying together of mere 
habits. In man, at least, skill is acquired and fused with natural 
aptitude. . . . 

SkiU, as distinct from habit, involves the ability to be aware of 
and to correct faulty adjustment. A surgeon^s or automobile 
driver^s skill implies this. While it consists partly of habits, skill 
permits immediate interference with any single habit or combina- 
tion of them. And this makes it difficult to study. Some disputes 
about skill in industry are unnecessarily acrimonious because these 
facts are not realized. 

For example, by simplifying the processes in certain tasks a 
person may be trained in a few days (instead of, as formerly, a few 
months) to perform them. By the new method the task may be 
done as well as or better than by the old one. 

But more may have beeU learnt — ^for good or ill — ^by the old 
method. The habits in the new task may be only a few of those 
in the old one. Moreover, they may be completely different habits. 
So the skilled worker is often aggrieved by the assumption that his 
work can be learned in a short time. And if his work be highly 
skilled in the sense in which we have used the term, he is justified. 

21. Effects upon the Worker 

L. M. GiLBBBfiH, The Psychology of Management, 267-268 (The Mac- 
millan Co., 1921 ) 

The method laid down under Scientific Management is devised 
to further the forming of an accurate accumulation of concepts, 
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which results in a proper method of attack. The method of in- 
struction under Scientific Management is devised to furnish two 
things : 

1. A collection of knowledge relating in its entirety to the future 
work of the learner. 

2. A definite procedure, that will enable the learner to apply the 
same process to acquiring knowledge of other subjects in the most 
economical and eflBcient way. 

It teaches the learner to be observant of details, which is the 
surest method for further development of general truths and 
concepts. 

The method of attack of the methods provided for in Scientific 
Management results, naturally, in a comparison of true data. This 
is the most eflBcient method of causing the learner to think for 
himself. 

Processes differing but little, apparently, give vastly different 
results, and the trained habits of observation quickly analyze and 
determine wherein the one process is more eflBcient than the other. 

This result is, of course, the one most desired for causing quick 
and intelligent learning. 

The most valuable education is that which enables the learner to 
make correct judgments. The teaching under Scientific Manage- 
ment leads to the acquisition of such judgment, plus an all-around 
sense training, a training in habits of work, and a progressive 
development. 

A partial topic list of the results may make more clear their 
importance. 

1. Worker better trained for all work 

2. Habits of correct thinking instilled 

3. Preparedness provided for 

4. Productive and repetitive powers increased 

6. Sense powers increased 

6. Habits of proper reaction established 

7. “Guided original work” established 

8. System of waste elimination provided 

9. Method of attack taught 

10. Brain fully developed 

11. “Standard response” developed 

12. Opportunities and demands for “thinking” provided 

13. Self-reliance developed 

14. Love of truth fostered 

15. Moral sentiment developed 

16. Resultant happiness of worker 
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QUESTIONS 

1. Which should be more emphasized during the initial learning stages 
— ^accuracy or speed? Why? Can you suggest any reasons why 
the opposite view arose and is still commonly held? 

2. Outline a sequence of steps which could be followed in giving a 
new workman an ideal introduction to his job. 

3. Is it advantageous for a workman to plot a graph, recording the 
progress of his own learning? What is the reason for your reply? 

4. List some mechanical devices that are used in industry to facilitate 
learning. 

5. Criticize Gilbreth’s statement of results obtained from training the 
worker under scientific management (page 271). 



CHAPTER X 

EFFIOIENOT AND SOIENTIFIO MANAGEMENT 


The movement known as scientific management is America’s 
most distinctive contribution to industrial evolution. Funda- 
mentally it is a crusade against waste in all forms, such as 
waste of time, energy, money, materials, thought, etc. His- 
torically it originated as a means of speeding up the process of 
production within the plant, but it is not necessarily limited 
thereto. The spectacular results of scientific management in 
increasing output could be rivalled by equivalent changes in 
office management, marketing operations, and even household 
economy. Redesigning kitchens to save footsteps, adjusting 
sinks to the height of the user, etc., are samples of the extension 
of the principles of scientific management to fields remote from 
the thoughts of the founder. 

Under the names of Taylorism, rationalization, and even 
Fordism, the movement has spread to the major manufactur- 
ing countries of Europe. Because of its unsavory past. 
Taylorism has often been viewed by spokesmen for the pro- 
letariat as the climax of oppressive capitalism. That this is a 
mere fortuitous association is apparent to any observer of the 
industrial growth of post-war Russia and Germany. Rationali- 
zation can function in the interests of a socialistic order as well 
as in the interests of stockholders. 

A critical examination of scientific management will indicate 
both the merits and deficiencies in any proposed scheme for 
regulating human behavior. On the positive side we may place 
its remarkable simplification of work operations, its labor-saving 
devices, and the influence of its economizing spirit in the fields 
of activity. Negative features include its disregard or ignorance 
of the effects of these changes upon the worker’s attitude, the 
one-sided subservience to managerial policy without reference 
to the repercussions of that policy upon community welfare, 
and the absence of statistically sound or scientifically valid 
techniques of rate-setting. It should be noted that all these 
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drawbacks are remediable, and that they no longer characterize 
the work of the more progressive Taylorites. In fact, these 
evils are not inherent features of scientific management at all, 
but simply abuses which have crept in from the outside. 
Chemical knowledge may be used to slay human beings or to 
alleviate age-old suffering. 

There is no other division of industrial affairs in which the 
need for the psychological viewpoint is more vital. It might 
have proved the saving grace of the older efficiency engineers. 
Those among them who learned their psychology after rather 
than before they entered upon consulting practice realize this 
all too keenly. 

A. Time and Motion Study: the Traditional 
Engineering Approach 

1. The Birth of Scientific Management 

F. W. Taylor, Principles of Scientific Management, 40-47 (Harper Bros., 
1913); reprinted by permission 

The first illustration is that of handling pig iron, and this work 
is chosen because it is typical of perhaps the crudest and most ele- 
mentary form of labor which is performed by man. This work is 
done by men with no other implements than their hands. The 
pig-iron handler stoops down, picks up a pig weighing about 92 
pounds, walks for a few feet or yards and then drops it on to the 
ground or upon a pile. This work is so crude and elementary in 
its nature that the writer firmly believes that it would be possible 
to train an intelligent gorilla so as to become a more eflScient pig- 
iron handler than any man can be. Yet it will be shown that the 
science of handling pig iron is so great and amounts to so much 
that it is impossible for the man who is best suited to this type of 
work to understand the principles of this science, or even to work 
in accordance with these principles without the aid of a man better 
educated than he is. And the further illustrations to be given will 
make it clear that in almost all of the mechanic arts the science 
which underlies each workman's act is so great and amounts to so 
much that the workman who is best suited actually to do the work 
is incapable (either through lack of education or through insuffi- 
cient mental capacity) of understanding this science. This is 
aimounced as a general principle, the truth of which will become 
apparent as one illustration after another is given. After showing 
these four elements in the handling of pig iron, several illustrations 
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will be given of their application to different kinds of work in the 
field with the mechanic arts, at intervals in a rising scale, beginning 
with the simplest and ending with the more intricate forms of labor. 

One of the first pieces of work undertaken by us, when the 
writer started to introduce scientific management into the Beth- 
lehem Steel Company, was to handle pig iron on task work. The 
opening of the Spanish War found some 80,000 tons of pig iron 
placed in small piles in an open field adjoining the works. Prices 
for pig iron had been so low that it could not be sold at a profit, 
and it therefore had been stored. With the opening of the Spanish 
War the price of pig iron rose, and this large accumulation of iron 
was sold. This gave us a good opportunity to show the workmen, 
as well as the owners and managers of the works, ou a fairly 
large scale the advantages of task work over the old-fashioned day- 
work and piece work, in doing a very elementary class of work. 

The Bethlehem Steel Company had five blast furnaces, the 
product of which had been handled by a pig-iron gang for many 
years. This gang, at this time, consisted of about 75 men. They 
were good, average pig-iron handlers, were under an excellent fore- 
man who himself had been a pig-iron handler, and the work was 
done, on the whole, about as fast and as cheaply as it was any- 
where else at that time. 

A railroad switch was run out into the field, right along the 
edge of the piles of pig iron. An inclined plank was placed against 
the side of a car, and each man picked up from his pile a pig of 
iron weighing about 93 pounds, walked up the inclined plank and 
dropped it on the end of the car. 

We found that this gang were loading on the average about 13^ 
long tons per man per day. We were surprised to find, after study- 
ing the matter, that a first-class pig-iron handler ought to handle 
between 47 and 48 long tons per day, instead of 131/^ tons. This 
task seemed to us so very large that we were obliged to go over our 
work several times before we were absolutely sure that we were right. 
Once we were sure, however, that 47 tons was a proper day’s work 
for a first-class pig-iron handler, the task which faced us as man- 
agers under the modern scientific plan was clearly before us. It 
was our duty to see that the 80,000 tons of pig iron was loaded on 
to the cars at the rate of 47 tons per man per day, in place of 
13^^ tons, at which rate the work was then being done. And it 
was further our duty to see that this work was done without bring- 
ing on a strike among the men, without any quarrel with the men, 
and to see that the men were happier and better contented when 
loading at the new rate of 47 tons than they were when loading 
at the old rate of 13^ tons. 
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Our first step was the scientific selection of the workman. In 
dealing with workmen under this type of management, it is an 
indexible rule to talk to and deal with only one man at a time, 
since each workman has his own special abilities and limitations, 
and since we are not dealing with men in masses, but are trying to 
develop each individual man to his highest state of efficiency and 
prosperity. Our first step was to find the proper workman to begin 
with. We therefore carefully watched and studied these 75 men 
for three or four days, at the end of which time we had picked 
out four men who appeared to be physically able to handle pig 
iron at the rate of 47 tons per day. A careful study was then made 
of each of these men. We looked up their history as far back as 
practicable and thorough inquiries were made as to the character, 
habits, and the ambition of each of them. Finally we selected one 
from among the four as the most likely man to start with. He was 
a little Pennsylvania Dutchman who had been observed to trot 
back home for a mile or so after his work in the evening about as 
fresh as he was when he came trotting down to work in the morn- 
ing. We found that upon wages of $1.15 a day he had succeeded 
in buying a small plot of ground, and that he was engaged in put- 
ting up the walls of a little house for himself in the morning 
before starting to work and at night after leaving. He also had 
the reputation of being exceedingly ^^close,^^ that is, of placing a 
very high value on a dollar. As one man who we talked to about 
him said, ^^A penny looks about the size of a cart-wheel to him.^^ 
This man we will call Schmidt. 

The task before us, then, narrowed itself down to getting 
Schmidt to handle 47 tons of pig iron per day and making him 
glad to do it. This was done as follows: Schmidt was called out 
from among the gang of pig-iron handlers and talked to somewhat 
in this way: 

"Schmidt, are you a high-priced man?^^ 

^^ell, I donH know vat you mean.^^ 

"Oh, yes, you do. What I want to know is whether you are a 
high-priced man or not.^^ 

^^ell, I don^t know vat you mean/^ 

"Oh, come now, you answer my questions. What I want to find 
out is whether you are a high-priced man or one of these cheap 
fellows here. 'Vhiat I want to find out is whether you want to 
earn $1.85 a day or whether you are satisfied with $1.15, just the 
same as all those cheap fellows are getting.^^ 

^TDid I vant $1.85 a day? Vas dot a high-priced man? Veil, 
yes, I vas a high-priced man.^^ 

"Oh, you^re aggravating me. Of course you want $1.86 a day 
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—every one wants it ! You know perfectly well that that has very 
little to do with your being a high-priced man. For goodness’ sake 
answer my questions, and don’t waste any more of my time. Now 
come over here. You see that pile of pig iron?” 

^Tes.” 

^^You see that car?” 

^^Yes.” 

^Well, if you are a high-priced man, you will load that pig iron 
on that car to-morrow for $1.85. Now do wake up and answer my 
question. Tell me whether you are a high-priced man or not.” 

^^ell — did I got $1.85 for loading dot pig iron on dot car 
to-morrow?” 

"Yes, of course you do, and you get $1.85 for loading a pile like 
that every day right through the year. That is what a high-priced 
man does, and you know it just as well as I do.” 

^^ell, dot’s all right. I could load dot pig iron on the car to- 
morrow for $1.85, and I get it every day, don’t I?” 

"Certainly you do — certainly you do.” 

"Veil, den, I vas a high-priced man.” 

"Now, hold on, hold on. You know just as well as I do that a 
high-priced man has to do exactly as he’s told from morning till 
night. You have seen this man here before, haven’t you?” 

"No, I never saw him,” 

^HiVell, if you are a high-priced man, you will do exactly as this 
man tells you to-morrow, from morning till night. When he tells 
you to pick up a pig and walk, you pick it up and you walk, and 
when he tells you to sit down and rest, you sit down. You do that 
right straight through the day. And what’s more, no back talk. 
Now a high-priced man does just what he’s told to do, and no back 
talk. Do you understand that? When this man tells you to walk, 
you walk; when he tells you to sit down, you sit down, and you 
don’t talk back at him. Now you come on to work here to-morrow 
morning and I’ll know before night whether you are really a high- 
priced man or not.” 

This seems to be rather rough talk. And indeed it would be if 
applied to an educated mechanic, or even an intelligent laborer. 
With a man of the mentally sluggish type of Schmidt it is appro- 
priate and not unkind, since it is effective in fixing his attention on 
the high wages which he wants and away from what, if it were 
called to his attention, he probably would consider impossibly hard 
work. 

What would Schmidt’s answer be if he were talked to in a 
manner which is usual under the management of "initiative and 
incentive”? say, as follows: 
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^^Now, Schmidt, you are a first-class pig-iron handler and know 
your business well. You have been handling at the rate of 12^ 
tons per day. I have given considerable study to handling pig iron, 
and feel sure that you could do a much larger da/s work than 
you have been doing. Now don^t you think that if you really 
tried you could handle 47 tons of pig iron per day, instead of 
12y2 tonsr 

What do you think Schmidt^s answer would be to this? 

Schmidt started to work, and all day long, and at regular in- 
tervals, was told by the man who stood over him with a watch, 
^Now pick up a pig and walk. Now sit down and rest. Now 
walk — ^now rest,^^ etc. He worked when he was told to work, and 
rested when he was told to rest, and at half-past five in the after- 
noon had his 47^ tons loaded on the car. And he practically 
never failed to work at this pace and do the task that was set him 
during the three years that the writer was at Bethlehem. And 
throughout this time he averaged a little more than $1.85 per day, 
whereas before he had never received over $1.15 per day, which 
was the ruling rate of wages at that time in Bethlehem. That is, 
he received 60 per cent higher wages than were paid to other men 
who were not working on task work. One man after another was 
picked out and trained to handle pig iron at the rate of 47^ tons 
per day until all of the pig iron was handled at this rate, and the 
men were receiving 60 per cent more wages than other workmen 
aroimd them. 


2. The Methods of Scientific Management 

F. W, Taylob, Principlea of Scientific Management, 117-118 (Harper & 
Bros., 1913) ; reprinted by permission 

The general steps to be taken in developing a simple law of this 
class are as follows : 

First. Find, say, 10 or 15 different men (preferably in as many 
separate establishments and different parts of the country) who 
are especially skilful in doing the particular work to be analyzed. 

Second. Study the exact series of elementary operations or 
motions which each of these men uses in doing the work which is 
being investigated, as well as the implements each man uses. 

Third. Study with a stop-watch the time required to make each 
of these elementary movements and then select the quickest way 
of doing each element of the work. 

Fourth. Eliminate all false movements, slow movements, and 
useless movements. 

Fifth. After doing away with all unnecessary movements, collect 
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into ones series the quickest and best movements as well as the best 
implements. 

This one new method, involving that series of motions which 
can be made quickest and best, is then substituted in place of the 
ten or fifteen inferior series which were formerly in use. This best 
method becomes standard and remains standard, to be taught first 
to the teachers (or functional foreman) and by them to every 
workman in the establishment until it is superseded by a quicker 
and better series of movements. In this simple way one element 
after another of the science is developed. 

3. Instrumental Aids to Motion Study 

P, B. GmsBETH and L. M. Gilbreth, Applied Motion Study, 66-71 (The 
Macmillan Co., 1917); reprinted by permission 

Having completed our microchronometer, we proceeded as fol- 
lows: The microchronometer was placed in the photographic field 
near the operator and his working equipment, and against a cross- 
sectioned background or in a cross-sectioned field, and at a cross- 
sectioned work bench or table. The operator then performed the 
operation according to the prescribed method, while the motion- 
picture camera recorded the various stages of the operation and the 
position of the hand on the microcronometer simultaneously. Thus, 
on the motion picture film we obtain intermittent records of the 
paths, the lengths, the directions, and the speeds of the motions, 
or the times accompanying the motions, these records all being 
simultaneous ; and the details of the conditions of the surroundings 
that are visible to the eye are recorded without the failings of 
memory. This was a distinct step in advance, but we realized that 
there was a lack in the records. It was difl&cult, even for one 
especially trained and experienced to visualize the exact path of a 
motion, and it was not possible to measure the length with precision 
from the observations of the motion picture film alone, as there is 
no summary or recapitulation of all the motions of a cycle or opera- 
tion in any one picture. To overcome this lack we invented the 
cyclegraph method of recording motions. This consists of attach- 
ing a small electric light to the hand or other moving part of the 
person or machine under observation. The motion is recorded on 
an ordinary photographic film or plate. Upon observing our very 
first cyclegraph records, we found that we had attained our desire, 
and that the accurate path taken by the motion stood before us in 
two dimensions. By taking the photographic record stereoscopi- 
cally, we were able to see this path in three dimensions, and to 
obtain what we have called the stereocyclegraph. This showed us 
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the path of the motion in all three dimensions; that is, length, 
breadth, and depth. It did not, however, contain the time element. 
This time element is of great importance not only for comparative 
or ^^relative^^ time, but also for exact times. This time element is 
obtained by putting an interrupter in the light circuit, that causes 
the light to flash at an even rate at a known number of times per 
second. This gives a line of time spots in the picture instead of a 
continuous cyclegraph light line. Counting the light spots tells 
the time consumed. 

The next step was to show the direction of the motions. To do 
this it was necessary to And the right combination of volts and 
amperes for the light circuit and the thickness of filament for the 
lamp, to cause quick lighting and slow extinguishing of the lamp. 
This right combination makes the light spots pointed on their 
latest, or forward, ends. The points, thus, like the usual sjrmbol 
of arrow heads, show the direction. The result was, then, of course, 
finally, stereochronocyclegraphs showing direction. These act not 
only as accurate records of the motions and times, but also serve 
as admirable teaching devices. Wire models of cyclegraphs and 
chronocyclegraphs of the paths and the times of motions are now 
constructed that have a practical educational value besides their 
importance as scientific records. These models are particularly 
useful as a step in teaching visualisation of paths by photographs 
alone, later. . . . 

We have also devised and used many special kinds of apparatus ; 
for example, devices for<recording absolute continuity of motion 
paths and times, doing away with the slight gaps in the record 
that occur between one picture and the next on the cinematograph 
film, due to the interval of time when the film is moving, to get 
in place for the next exposure. To overcome this objection we 
have a double cinematograph, that one part may record while the 
other moves from one exposure to the next. In this way we get a 
continuous record of the operation. There have been occasional 
objections to all methods of making time and motion studies that 
involve the presence of an observer. Some of these have come from 
those working on what they consider their own secret processes, 
who object to having any observer record what they are doing, 
believing that the time study man is obtaining knowledge of their 
skill and giving them no information in return. Others have come 
from those who have seen or heard "secret time study^^ and "watch- 
book time, study,'^ and who regard all observers as spies because of 
general lack of understanding and co-operation; and there are 
some instances where they are right. For such cases we have de- 
signed an automicromotion study, which consists of an instanta- 
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neous modification of the standard micromotion apparatus, and also 
the autostereochronocyclegraph apparatus. This enables the oper- 
ator to take accurate time study of himself. He can start the 
apparatus going and stop it from where he works, with one motion 
of his finger or foot. This invention supplies every possible re- 
quirement and feature for time and motion study processes, except 
the help and advice of a properly qualified observer, or the annoy- 
ance of having one not fitted by training, experience, or natural 
qualities to co-operate. 


4. The Leveling Method 

S. M. Lowbt, n. B. Mayn^abd and G. J. Stegemerten, Time Ofid Motion 
Study, 118-120 (McGraw-Hill, 1927) 

Suppose, for a moment, that it is possible to find an average 
man working on an operation which the time-study man wishes to 
study. This man will possess average skill and will work with an 
average effort. Assuming that conditions are average, the times 
for each element of the operation obtained from a study of this 
man will be the standard times which it is desired to determine. 
The study will be taken on a number of pieces, and while the time 
value determined for a given element will not be exactly the same 
for every piece because of minor differences impossible to detect, 
the average of these times, after abnormal values have been set 
aside, will give the standard time for that element which the oper- 
ator may be expected to meet consistently. In other words, the 
average will determine the plane along which the operator pos- 
sessing average skill will continuously work while giving an average 
effort. The standard-time values for all operations in the plant 
should be along this plane. 

In most cases, however, it will not be possible to find an average 
man. Suppose, rather, that it is necessary to study a man who, 
although working with an average effort, possesses good skill. Be- 
cause of this higher degree of skill, the average elemental time 
values determined from the study will be lower than those obtained 
from the average man. This second man will work along a higher 
plane than will the average man. 

Similarly, if another man, working with an average effort but 
possessing only fair skill, be studied, the time values obtained will 
be higher than those of the average man, for this man will be 
working on a plane below the average. These levels are shown 
graphically in the figure below. The standard-time values as set 
from the time study should lie along the performance level AB, 
since this will allow the average man just to meet the established 
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time. In the last two cases considered, the level obtained does not 
coincide with the level AB because these two operators differed 
from the average operator in respect to skill. 


Ave. Good Skit U Cend., Cons. 


Ave. Eff.t Ay/t. SktU^ Ave. Conef.j AvQ.Cons. 


Av 9. Farr Skil l, A\/e. Coml.j, Cons. 


OperoVion C^cU 
Composition of Individual Performance Levels 


Again, consider three operators all of whom possess average skill, 
but when working under average conditions, exert varying degrees 
of effort. If one man is an average man and hence is exerting an 
average effort, his average plane will be along AB. If the second 
man exerts a good effort, he will perform the operation faster than 
the first man will, and his performance level will be relatively 
higher. Lastly, the third man exerting only a fair effort wdll be 
working along a plane lower than AB. 

Varying conditions wilValso affect the performance level. If 
two men are working under different conditions, even though they 
both have the same skill and give the same effort, the one working 
under the more unfavorable conditions will perform along a lower 
plane than the other. 

It has been said that minor variations impossible of detection 
will cause the elapsed time for a given element to vary slightly 
when it is done a number of times. If this is slight, and the 
average time value does not differ greatly from the two extremes, 
the variation may be attributed to the inability of a human being 
to work with exact clock-like regularity, and the fact that the stop 
watch is read to only the nearest one-hundreth division of the dial. 
Where the variation is greater, there is undoubtedly something 
which, although impossible of detection, materially influences the 
performance of the work. Usually it is a deviation by the operator 
from this exact plane of work. This deviation is so small that it 
does not justify considering that skill, effort, or conditions have 
changed. These, while ranging from a minimum to maximum in a 
series of minute steps, are practically divided into only a few steps. 
Thus a slight deviation would not be great enough to change the 
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degree of skill, effort, or conditions from one class to another. At 
the same time, the readings show that there has been a change, 
and hence the average time value will be affected. This variation 
is called the consistency with which the operator works. The 
greater the consistency, the more nearly right will be the average 
value for the particular plane in which the operator performs. 
Thus it is seen that consistency must also be considered during 
the leveling process. 

These four variables — skill, effort, conditions, and consistency — 
all influence the level at which the operator works. The first three 
are determined during the actual making of the time study. The 
last is determined after the subtractions have been made. These 
four together determine definitely along what performance plane 
any operator works at any time. When this plane has been located, 
it is a simple mathematical process to bring the time values de- 
termined from any study down or up to the desired standard-time 
values. 


6. Management through Planned Work 

Hbnby Ford and Samuel Crowtiier, Today and Tomorrow, 99-101 
(Doiibleday, Pa^e, 1926) 

It is the work, not the man, that manages. That work is planned 
on the drawing board and the operations subdivided so that each 
man and each machine do only one thing. This is a general rule, 
but it is flexible and has to be applied with common sense. If a 
machine can be devised to perform several operations at once, 
then it would be waste to have several machines. A man may some- 
times as easily perform two operations as one — in which case he 
performs two operations. 

It is often imagined that our system of production is founded 
on moving platforms and conveyors. We use moving platforms 
and conveyors only when they aid in the work. For instance, in 
making headlights we do not use conveyors, because the nature of 
the parts is such that they can more easily be moved on in boxes 
than by a conveyor. On the other hand, in many departments we 
find conveyors extremely useful, and especially so in assemblies — 
that is, bringing the component parts of a unit together — for then 
the assembly can start at one end of the moving platform or belt 
conveyor and have its various parts added as it moves along. 

The thing is to keep everything in motion and take the work to 
the man and not the man to the work. That is the real principle 
of our production, and conveyors are only one of many means to 
an end. 
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The key of our production is inspection. More than 3 per cent 
of our entire force are inspectors. This simplifies management. 
Every part in every stage of its production is inspected. 

If a machine breaks down, a repair squad will be on hand in a 
few minutes. The men do not leave their work to get tools — ^new 
tools are brought to them, but they do not often need new tools, 
and machines do not often break down, for there is continuous 
cleaning and repair work on every bit of machinery in the place. 
When new tools are needed, there is no delay. Tool rooms are 
provided for every department. Once we had large supply rooms, 
and men lined up at the windows to get their tools. That was 
waste. We found it often cost us twenty-five cents^ worth of a 
man^s time (not counting overhead) to get a thirty cent tool. 
With that, we abolished the central tool room — a man cannot be 
paid high wages for standing around waiting for tools. Nor, 
which amounts to the same thing, can the public be served. 

Stooping to the floor to pick up a tool or a part is not productive 
labour — ^therefore, all material is delivered waist high. 

Our system of management is not a system at all ; it consists of 
planning the methods of doing the work as well as the work. All 
that we ask of the men is that they do the work which is set before 
them. This work is never more than a man can do without undue 
fatigue in eight hours. He is well paid — and he works. When 
management becomes a ^^problem,^^ the fault will be found to be 
with the planning of the ^ork. 

6. A Cure for Soldiering 

F. B. Gilbbeth, Motion Study, 291 (Van Nostrand, 1011) 

Under old forms of management workmen ^‘should keep busy at 
something,^^ even if prevented from doing their regular work. An 
idle workman was considered a disgrace. The consequence of this 
was that the workman took his rest while working, or made believe 
work while resting. The old-fashioned kind of rest is called ^^sys- 
tematic soldiering.” It is the curse of the military type of man- 
agement. It is a form of cheating that has been made respectable 
by the conditions forced upon the workers by the employers. 

Under scientific management the evils of soldiering are elimi- 
nated, and the correct definite percentage of rest required is recog- 
nized and provided for. When a man is prevented by causes beyond 
his control from doing his regularly assigned work, he is told to 
use the opportunity for rest, — not to take such rest as can be 
obtained by making slow and useless motions, that will give him 
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an industrious appearance to the casual observer, but to rest, the 
100-per-cent kind of rest. 


7. Wasted Time versus Oood-Will 

A. B. Angles, ''Unproductive Working Time,” Industrial Psychology ^ 
edited by C. S. Myers, 112-114 (Thornton Butterworth, Ltd., 

London, 1920); reprinted in U. S. by permission of 
Henry Holt & Co. 

If the economic loss arising from unproductive time in the fac- 
tory is well marked, not less important are its adverse psychological 
effects. The phrase ^Troduction rests on good-wilF^ sounds like a 
platitude in these days of popular preaching, but it happens to be 
true, and is nowhere truer than in the present instance. So long 
as men are men and not machines, their productivity will be in- 
fluenced by the working conditions which affect their good-will. 

For example, it becomes particularly irritating to a keen piece- 
worker when he is kept waiting for the raw materials of his job. 
Naturally he likes to feel that the way is all clear for ^Tull steam 
ahead.^’ If this desire is balked, then he is gradually changed 
from a good workman to a grumbler, and as he in turn affects 
others the “morale^^ of the whole shop is ultimately lowered. If 
no permanent remedy for this complaint is soon found, a more or 
less unconscious slowing down of the work and a deterioration of 
its quality are almost inevitable. In any event a decrease in skill 
and a dislocation of natural rh 3 rthm arise from the repeated inter- 
ruptions to continuous work. 

The lack of a suflBcient number of tools also acts as an irritant ; 
and the firm^s fancied economy in such a matter is not only ex- 
pensive of time in the long run but also encourages the workers^ 
disrespect towards the firm. The general effect of any or a com- 
bination of such factors as these is not a sudden revolt, but rather 
a gradual lowering of the ^^tone^^ of the workshop. “Keenness” is 
ousted by “slackness,” and such general dissatisfaction arises that 
the unproductive times become lengthened and the productive 
periods are less productive than of old. 

8. Criticism of Taylor's and Oilbreth's Methods 

B. Farmer, Time and Motion Study, Report No. 14 of Industrial Fatigue 

Research Board, 13-16, 18, 24-25, 30-32 (His Majesty’s Stationery 
Office, London, 1923) 

Both Taylor and Gilbreth set before themselves the definite task 
of standardizing the human element in industry. They wanted to 
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make industry more eflScient by reducing the cost of production. 
Some people when they attempt to reduce the cost of production 
think primarily of lowering the wages paid to labour, but Gilbreth 
and Taylor made no such mistake. They both realised that to 
reduce the cost of production by such a method is, in ordinary cir- 
cumstances, short-sighted and fails in its real object. 

They approached the subject from a more scientific standpoint, 
and attempted not to reduce the wages of labour but to increase 
them, provided that such an increase is accompanied by an increase 
in output. They did not leave it at this, but by their methods of 
time and motion study they sought to ascertain how and in what 
degree real improvement was possible. 

The method adopted by them was one that paid considerable 
attention to the welfare of the worker. Taylor was careful to see 
that sufficient rest was introduced into the day^s work, and Gilbreth 
has gone further and paid attention to such things as comfortable 
seating and bench accommodation. In spite of these considerations 
it is nevertheless true that their systems have caused a good deal 
of opposition on the part of labour, a fact that gave Taylor great 
concern. Hoxie in his report on Scientific Management and La- 
bour and also the Committee appointed by the House of Kepresen- 
tatives in its report, show clearly that in factories working under 
the Taylor system there is evidence that the workers think they 
are required to work at a speed which, in the long run, is detri- 
mental to their health. It is significant that the evidence taken 
from workers by the Comnfittee appointed by the House of Eepre- 
sentatives, is to the effect that no real objection is felt to those 
parts of the Taylor system which deal with systemization and 
standardization, hwi that strong objection is felt to the methods of 
stimulation. 

This objection to methods of stimulation seems to go to the root 
of the whole matter, both from the workers^ point of view and also 
from the point of view of those whose approach to the Question is 
one purely of scientific interest. 

Whenever a new way of doing work was instituted by either 
Taylor or Gilbreth a new method of payment accompanied it. The 
details of the various methods of payment under the Taylor system 
need not here concern us. The general principle followed is that 
the actual piece rate should be lowered, but that the task should be 
so arranged that if the worker comes up to the standard required 
of him his actual weekly or daily earnings shall be higher than 
on the old system. The workers believe that under such a system 
they are induced to work at a speed which is deleterious to their 
health. It may be possible to continue working at such a speed 
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for several years, but they feel that it takes more out of them than 
they have a right to give if they are to have regard to their real 
efi&ciency as members of society, and not merely as workers in a 
particular factory. If such a system tends to use up their nervqus 
energy at too great a pace, so that their decline in efficiency begins 
at an earlier period than would be the case if they worked under 
a different system, it can be to no one^s advantage, except to that of 
their employer during their most energetic period, that they should 
work at such a speed. 

The issue is confused for those who approach the subject of time 
and motion study from a theoretical point of view. They are 
desirous of discovering whether the principles on which the study 
is founded can be applied to the general problems of industry. 

They realise that there is a physiological and psychological back- 
ground to the whole of human effort, and they want to discover if 
the methods adopted in time and motion study really go to the 
root of the matter and indicate more economical ways of utilising 
human effort. Great improvements in efficiency have been effected 
by the introduction of new ways of performing certain industrial 
operations, but whenever these improvements have taken place, 
there have been two changes, one in method, and one in the system 
of remuneration, and we are at least entitled to enquire which is 
the predominating factor. . . . 

From Gilbreth’s point of view the quickest movement is the best, 
and so long as speed is the object to be attained this must neces- 
sarily be so. It does not, however, follow that the quickest move- 
ment is the easiest and the best for the worker to accustom himself 
to. It may make too great a strain on the nervous system to be 
advantageously employed by all workers. As has already been 
pointed out these quick movements are selected from various 
workers ; possibly they may in some way be closely connected with 
the physical and mental make-up of the worker in question, and 
their transplantation as isolated motions into the movement system 
of other workers may be unwise. . . . 

With regard to the standardizing of motions, it is doubtful if a 
set of movements, however good they may be, can necessarily be 
regarded as the best movements for every person concerned. Per- 
sonal differences must be allowed for and the possibility admitted 
of the worker discovering a method better suited to his requirements 
than the prescribed one. In the majority of cases the standard 
method may prove the best, but in no case should it be forced upon 
a worker. Every worker should be taught the standard method 
and then allowed to follow his own devices, provided the results 
are satisfactory. . . . 
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If speed is the object sought^ the value of any movement must 
be judged by its speed. There may, however, be another standard 
by which movements can be judged, namely that of the ease with 
which the worker can perform the movement in question. Those 
who take this view will dismiss the speed factor entirely from their 
minds. They will endeavour only to devise some method of doing 
the task in question, which shall be more in accord with physio- 
logical and psychological laws, and that will utilise the natural 
aptitudes of the worker in a more efldcient way. Those working 
on this principle will not seek to discover how quickly a worker 
can perform a task, but will endeavour to arrange that the task 
may be done in such a way as to interfere in the least possible 
degree with the worker^s rhythm. The effort of the worker will 
become the centre of attention and not the task. 

There is no doubt in the writer^s mind that this latter method 
of carrying on motion study is likely to yield more beneficial re- 
sults than the former. It is undoubtedly more difficult, but it has 
the advantage of resting on principles which are of general applica- 
tion. So long as those interested in motion study are content 
merely to improve specific industrial operations no very important 
principles governing the general problems of the human factor in 
industry are likely to be evolved, but when the attention is directed 
to the more fundamental aspects of the problem, specific instances 
of improvement merely act as examples of the manifestation of a 
principle that can be applied to other industrial processes falling 
within a certain sphere of human activity. . . . 

Mental associations will be formed for any set of movements 
that has become habitual to the worker, but if, when the terminal 
phase of one movement suggests the initial phase of the next to 
the mind, the hand should be in a position not well adapted to 
carry out the movement, irritation will be caused. The worker 
knows what is wanted, but attention has to be taken off the main 
object for a moment in order to direct the movement of the hand 
in the right direction. In a well thought out system of movements 
this should not be the case. The mental associations and the tendon 
and joint associations should run along parallel lines, and one 
should never be broken by the other. 

In playing golf there are certain mental associations formed as 
to the right stroke to play on each occasion, but, paying attention 
to these, will almost invariably cause a bad stroke to be played. 
Through careful teaching and practice certain muscle and joint 
associations — generally called muscle memories — ^have been formed, 
and to these the player must pay attention if he is to play the 
proper stroke. So also in industry the mind should concern itself 



SCIENTIFIC MANAGEMENT 289 

solely with the object to be obtained, and wield only a general 
directing influence over the actual movements involved. The move- 
ments themselves should follow one another in a natural sequence. 
If the movements have been carefully thought out according to the 
plan suggested, they will follow in a rhythmic order that causes 
the least possible strain to the body and the least possible interfer- 
ence with the mind. When one process in the task is finished it 
will naturally suggest the one that is to follow, and then the hand 
should find itself in the best possible position for doing the work 
required, without any volitional change of direction. Every effort 
must be made to save the worker as much cognitive and volitional 
effort as possible, and attention should not be confined merely to 
saving physical effort. . . . 

When time study is used solely for determining the time a task 
should take, it seems very unlikely that it will yield satisfactory 
results. In the first place, if the worker knows that he is being 
timed in order to set a standard time he will naturally tend to 
slacken his pace, so that too great a task may not be required of 
him later on. Taylor got over, or thought he got over, this diffi- 
culty by selecting a special worker and stimulating him to increased 
effort by increased remuneration. Gilbreth employs the same 
method. The result is that the time of the best worker is obtained 
when he is working under abnormal conditions, which increases 
his speed. Even if a deduction is made from this time for 
the average worker, injustice may possibly be done to the slower 
workers. 

Generally, in any department there is one, or sometimes two or 
three workers whose output is far in advance of the average of the 
good workers in the department. In some cases this advance may 
amount to over 100 per cent. If this worker then is timed and a 
deduction of, say, 33 per cent made from the time, it still leaves 
the task of the others 66 per cent harder than it should be. If it 
is still further reduced so as to fall into line with the average 
worker, there is no point in having taken the timings in the first 
instance. If time study is to be used in this way it can only be 
used in order to speed up those who do not reach the standard of 
the best workers in a department. 

If all workers were equal psychologically and physiologically, it 
might be assumed that if certain of them continually failed to come 
up to standard, it was due to laziness or some other moral fault. 
But there is no reason for thinking that all workers are equal. In 
fact there is every reason for thinking that they are not. Before 
any such use of time study as that made by Taylor and Gilbreth 
can be adopted, further progress must be made in vocational selec- 
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tion. If it were found possible to group people together in such a 
way as to do away as far as possible with the inequalities which, 
at present, exist between worker and worker, it might then be 
found possible scientifically to apply time study for the fixing of 
standard times and standard rates of pay. At present, however, 
we are very far from such a state and nothing but harm can come 
from any attempt to standardize work by means of a stop watch. . . . 

There seems, therefore, very little necessity for all the elaborate 
apparatus that Gilbreth employs to determine the time and direc- 
tion of movements. They are necessary for his system for reasons 
already explained, but they are not necessary for a system founded 
upon the assumption that those motions are the best which are 
most in accord with the psychological and physiological make-up 
of the individual. Cyclegraphs are certainly useful for determin- 
ing the path followed by the hand or foot, but the time element 
in them is of no great importance. For instance, a set of motions 
might be devised which actually took longer to perform than the 
set to be superseded but which gave less fatigue to the worker, 
and so enabled him to perform them more often and more regu- 
larly. Such points as these, however, cannot be ascertained by the 
timing methods devised by Gilbreth. The idea of time should be 
dismissed from the experimenter's mind, except for the purposes 
already mentioned, and he should concentrate on getting an even 
and graceful movement that will do the work effectively. The fast 
stroke does not always win a rowing race ; far more often the slow 
stroke is more effective, and, generally, such a system is more effec- 
tive because it is slow and allows for plenty of time to recuperate 
between each effort. So it must also be in industry. No move- 
ment can be compared with another and said to be better than it 
merely on account of its speed, it should only be compared in 
respect to ease and final results. 

B. Enhancing Productivity: the Psychotechnologist’e 
Approach 

9. Definition of Efficiency 

A. T. PoFFENBBBGEB, Applied Psychology, 349-352 (Appleton, 1927) 

The fundamental purpose underlying industrial psychology, as 
well as industrial engineering generally, is the increase in efficiency 
of all operations. For many years industrial problems were at- 
tacked from the strictly engineering point of view where the con- 
cept of efficiency was relatively simple and the factors known. In 
such terms an efficient process is one in which the available results 
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exceed the expenditure. The degree of eflSciency of a process is 
the ratio of available result of the process to the expenditure, and 
the most efficient process is the one that brings the maximum re- 
turn for the least expenditure of energy. In a mechanical opera- 
tion the available result is measurable in terms of units of the com- 
modity turned out and the expenditure is measurable in terms of 
mechanical power applied, oil consumed to reduce friction, wear 
and tear, general depreciation, overhead, etc. The human operator 
is figured in the equation in terms of amount of his wages to be 
charged to expenditure. 

Along with scientific management there entered into industry 
the belief that the human element is the costliest element on the 
expenditure side of the equation, and attention was directed to 
decreasing c<^ts by increasing the efficiency of the human machine. 
Such a shift of emphasis implies the complete reorganization of 
industry, in equipment as well as in point of view. Instead of the 
individual being fitted into a routine of work, the routine must be 
modified to conform to the needs of the individual. In the course 
of this transformation, which has been taking place gradually and 
is by no means complete, there has been a tendency to carry over the 
mechanical definition of efficiency to the interpretation of human be- 
havior. Although, in general outline, the definition is the same in 
both cases, the individual items to be included in output and 
expenditure are not identical. Neglect of one or more items, either 
of output or expenditure, will upset the equation. 

On the side of output, results can be computed in terms of units 
of work done, much as in the case of a purely mechanical operation. 
In computing expenditure, however, serious difficulties are en- 
countered. In the case of a machine the general depreciation or 
wear and tear to be charged per unit of output can be readily com- 
puted by knowing the lifetime of the machine and its cost. In the 
case of the human individual no one has had the temerity to make 
such calculations in terms of dollars and cents. Yet the human 
wear and tear differs considerably with the occupation, if work 
hazards in terms of sickness, accident and death rate, and if cost 
of insurance are accepted as indications. Some account of differ- 
ences in hazard is obviously taken in the adjustment of wages to 
working conditions, but what an 'equable differential rate should be 
no one knows. To fail to take account of this factor in computing 
the cost of work is an error which may manifest itself in dissatis- 
faction in industry. 

Serious obstacles are met in the calculation of human energy 
expended in doing a given piece of work. Neither in the psycho- 
logical nor the physiologic^ laboratory have practical means of 
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measuring energy expenditure been devised. It has been cus- 
tomary, in laboratory studies of the efficiency of work, to attempt 
to keep this energy factor constant by instructing the worker always 
to ^^do his best^^ and to measure efficiency directly in terms of 
output. The assumption, of course, is that ^^doing one^s best^^ is a 
constant, and that the same amount of energy will always be ex- 
pended in doing it. But numerous recent studies have shown that 
such an assumption is false, that ^^doing one’s best” is a variable 
and the energy expended in doing it depends upon the nature of 
the task, upon the surrounding conditions, how long the work has 
been in progress, the satisfaction derived, etc. 

There is one factor in human efficiency which does not appear 
at all in the definition of mechanical efficiency. Whatever the na- 
ture of one’s philosophy of life may be, it would seem that a certain 
minimum of satisfaction is legitimately due to the worker as a part 
of the product of his work. This is jin item of output quite inde- 
pendent of that satisfaction which is sometimes provided for by 
management as a means of stimulating output. Occupations differ 
considerably in the amount of this pure satisfaction that they give. 
It would be profitable to see the relationship between the degree of 
hazard of a series of jobs and the degree of satisfaction that they 
give, although this would be only one of the possible factors. 

In spite of the difficulties to be met in measuring human effi- 
ciency at least a tentative definition of it will serve as a guide for 
the study of problems in industrial psychology. The ideal of hvr 
man efficiency would he the production of the maximum output of 
the highest quality in the shortest time, with the least expenditure 
of energy and with the maximum satisfaction. Emphasis upon dif- 
ferent aspects of this definition will lead to varying results. Man- 
agement has emphasized increase in quantity and quality of output, 
labor has emphasized decrease in expenditure of energy. No one 
has, consciously at least, attached to satisfaction from work the 
importance that it deserves in the conception of efficiency. It will 
be evident that these three phases of efficiency are not unrelated. 
Conditions influencing one phase will affect the others also. 

10. Motion Study and the Adjustment of Material Conditions 

to the Worker 

H. D. Habbibon, Industrial Psychology and the Production of Wealthy 
108-112 (Dodd, Mead, 1925) 

The general principles followed by the Industrial Psychologists 
in their investigations of the best methods of applying human 
energy in different factories seem to be these: 
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1. The consent, and if possible, the full cooperation of the 
workers is obtained before any investigation is begun and any 
changes are made. 

2. No new method of pa 3 nnfient or other factor likely to en- 
courage the workers to increase their efforts must be introduced 
at the same time as a new method of work. 

3. The effect of the change should be judged, not by increase 
of output, but by decrease in the fatigue of the workers in pro- 
ducing an equal or greater number of units of work. If fatigue 
is reduced the output will in time be increased, but if the increase 
in output is made the object of the change, ^Vhat purports to be 
a scientific investigation degenerates into a process of speeding up.^^ 
Fatigue can be judged by the shape of the work curve and to some 
extent by the subjective feelings of the workers. If output is 
increased without any encouragement being given to the workers 
to increase their efforts in any way, it may be assumed that the 
increase is produced without added fatigue. 

4. The series of motions involved in the operation should be 
studied as a whole, then each elementary motion should be ob- 
served and timed. If great differences are found — as is often the 
case — ^between the times taken in doing the same element by dif- 
ferent workers, special care must be devoted to finding the cause 
of the difference and making any improvements which will make 
the series as a whole more efficient — that is, either more productive 
or less fatiguing or both. 

6. In devising new methods it must not be assumed that a 
shorter series of movements is necessarily preferable to a longer 
series. It has been found that ^^a longer, continuous sweeping 
movement may prove far less tiring than a series of shorter angular 
ones, and a slower rhythmical rate may of course be more effective 
in the end than a faster one. 

6. Keeping in mind this question of rhythm, we may still find 
it possible to eliminate false and unnecessary movements without 
prejudicially affecting the remaining movements as regards time or 
difficulty, and so substitute fewer, more efficient, more rapid or less 
fatiguing movements for comparatively inefficient ones. 

7. One point to notice in this respect is that one of the most 
fatiguing processes of the mind is that of discrimination which 
involves close and conscious attention. Therefore, wherever pos- 
sible, avoid this process by making rhythm the basis of the opera- 
tion. A rhythmical process is one ^Vhich tends to repeat itself 
without conscious and deliberate effort, because it carries with it 
a certain affective tone of a pleasant kind^ and is not hindered by 



294 HEADINGS IN INDUSTEIAL PSYCHOLOGY 


having to overcome checks/^ The phenomenon of rhythm will be 
fully discussed later on in this chapter. 

8. Again, it has been shown that there is less effort needed to 
lift both hands together than to raise them one after another. 
If it is possible, therefore, it is advantageous to combine similar 
movements of the two hands. 

9. Many motions are only made necessary by the relative posi- 
tions of tools and materials, and can be eliminated by the better 
arrangement of these accessories, or by the provision of simple 
apparatus which allows better adjustment of the material conditions 
to the needs of the worker. I am forcibly reminded of Gilbreth^s 
famous illustration of this point, with regard to bricklaying, 
by the fact that a foreman bricklayer at work on a bungalow, 
just in front of my window as I write, is engaged in laying 
bricks on a wall which is now some six feet high. His bricks are 
in a loose heap at his feet and his mortar board is on the ground 
near. Every time he needs a brick or some mortar he lowers his 
body, then raises it loaded through several feet, the nine-pound 
brick he raises through some six feet to the top of the wall. By 
introducing an adjustable scaffold, a table to take the mortar box, 
which was found to be better than a board, and the bricks so 
arranged that they could be taken up exactly in position for 
laying; and by a reduction in the other movements involved, Gil- 
breth increases the number of bricks, which a man could lay 
apparently without increased fatigue, from 120 to 350 an hour. 
(Much waste of human "^effort is occasioned by faulty routing, 
inadequate space, the irregular supply of materials, unsuitable 
work places, benches, tables, etc., and tools of the wrong size and 
weight.) Where these conditions are outside the worker’s control 
they are also, if badly arranged, a source of constant though un- 
known irritation to the workers — a psychological state which has 
been shown to have a deleterious effect on both the quantity and 
the quality of the output. 

10. It must be remembered throughout, that owing to the great 
differences in physical build and strength, age, habits, psychological 
qualities, and character, which exist between individuals, it is 
highly improbable that any one method, however good, will be the 
best for all persons. Therefore, there must be no attempt to force 
everyone into a common mould, as it were — ^the worker should be 
free to affect any method which he finds to be as effective as the 
^^standard.’^ 
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11. Practical Methods for Movement Study 

G. H. Miles and A. B. B. Eyee, ‘‘Ease and Speed of Work,” Industrial 
Psychology, edited by C. S. Myers, 94-100 (Thornton Butterworth, 

Ltd., London, 1929) ; reprinted in U. S. by permission 
of Henry Holt & Co. 

In carrying out movement study, the following main points 
should be observed : 

(1) Frequency of Operations . — It is well first of all to note 
which are those movements, whether of hands, arms, feet or of 
the body generally, which are most often repeated in the course 
of the work. Do not waste time at the start on those operations 
or processes which are carried out only perhaps a few dozen times 
a day, when there are others which are repeated many hundreds 
of times daily. It may be that those that are performed less often 
are obviously the most fatiguing in themselves; but the lighter 
operation, repeated ten times to the other^s once, is in all proba- 
bility the most fatiguing in the long run. 

(2) Length of Reach , — One of the most obvious means of saving 
time and effort is whenever possible to reduce the distance which 
a worker has to reach for the articles he is handling. Apart from 
its effect on the worker’s comfort, such reduction is frequently a 
means of increasing output; yet it seldom receives the attention 
it deserves. 

In assembling, packing, repairing and construction work of all 
kinds, the worker must reach out his hand for material and tools 
hundreds, and very often thouvsands, of times a day. If these can 
be brought nearer to him by a rearrangement of the articles them- 
selves, by the use of crescent-shaped in place of straight shelves, 
by altering the height of the bench, or by raising the back part 
of it, a great deal may be done to relieve strain and to save time. 
The further the reach, the greater in proportion is the strain on 
the muscles and the amount of body movement involved. It is 
during the latter hours of the day that these little extra efforts 
repeated many times over begin to have their effect. 

Appearances are often very deceptive. The irian does not appear 
to be in trouble, he, has only to take a step or two to get at every- 
thing he wants. He is a good worker ; he docs not complain ; his 
output is fairly satisfactory. Why worry ? The man himself prob- 
ably never suspects that he is at work under any difficulties ; he has 
become accustomed to his conditions, having arranged matters ac- 
cording to his likes, as far as lay in his power, when he first took 
over the job. But it is one of the first duties of the industrial 
psychologist to put himself in the other fellow’s place ; to see what 
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the man needs, to ascertain where he is wasting his efforts, even 
when he himself does not realize this need or waste. 

These remarks apply equally to the apparently small matters and 
to the more obviously important ones. It is the greatest mistake 
to regard anything as too small to be ^^studied.^^ A tool-rack 
placed a foot beyond a man^s reach is obviously in the wrong place. 
Even when it is reasonably near to him, he may have to stretch an 
inch further than is really necessary in order to reach it. It is 
not the foot but the inch that requires thought. In this case an 
inch is not the twelfth of a foot; it is very much more than that, 
for that inch comes at the end of the man*8 reach. It may make 
all the difference in the use to which the rack is put. In innumer- 
able cases where there has been no consideration of the matter, 
the slight extra effort has perforce to be repeated hundreds of times 
daily. The effect on the man is cumulative, and adds to the total 
fatigue towards the end of the day. 

(3) Arrangement of Material. — The time lost in looking for 
articles is a serious matter to the worker ; economists will make it 
clear how he stands to lose in every way as regards waste of time. 
And yet when the matter is looked into more closely, it will be seen 
that the time element is the least important factor. If a worker 
is interrupted, say, twice a day for ten minutes by having to search 
for some tool, or whatever it may be, he loses both time and 
temper, and is a sadder man in consequence. And if those twenty 
minutes lost out of his working day are the sum-total of many 
little delays of seconds oifly, the results so far as he is concerned 
will be far more serious. His smooth working, his ^^rhythm,” is 
being constantly interrupted; and each time this happens his eflB- 
ciency is to a slight extent impaired. He is thus left unduly tired 
at the end of the day, whereas the same amount of effort put into 
smooth work would have resulted in more output at a cost of less 
fatigue. There is all the difference in the world between the 
healthy tiredness that comes from work and that other unhealthy 
kind which results from irritation and annoyance. . . . 

(4) Bi-manual Work. — If both hands are used simultaneously 
in performing identical operations, the work is done with a saving 
of about 30 per cent of effort, by the coordination of muscles act- 
ing in conjunction from both sides of the body. This fact should 
be taken advantage of whenever possible. It is not to be applied 
only in lifting or carrying heavy weights ; in repetitive work, when- 
ever both hands and arms can be conveniently employed for the 
same action, the saving in effort and time will be valuable. 

(6) Speed, Direction and Rhythm of Movement. — ^In general an 
easy change of direction and velocity is far better than direct^ 
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straight-line movements. Thus if an operation requires that a 
worker^s hand moves in succession to the three points of a triangle, 
a longer curved movement which takes in all these points is easier 
and far less fatiguing than a direct rectilinear path from point to 
point. 


12. Principles of Effective Motion 

C. S. Mticbs, Industrial Psychology, 86-88 (Peoples’ Institute Publishing 

Co., 1925) 

Prom observations on movement study, three classes of move- 
ment of the worker have been distinguished — (1) those strictly 
necessary for the work, (2) those due to the worker^s adaptation 
to rhythm of movement, (3) those due to the worker^s experiences 
and to bad arrangements of material. The last must obviously be 
abolished by improved arrangement of his material. 

All who have studied workers at rhythmical repetitive work 
have observed how frequently they insert regular accessory move- 
ments which to the observer appear quite unnecessary for the action 
performed. Grosser movements of the body may be super-added 
which are obviously both fatiguing and needless, e.g., certain 
swaying movements of the body, which have been observed to per- 
sist during conversation after the rhythmical work has ceased. 
Some, at least, of these harmful accessory movements probably 
arise from bad habits early formed, due to a premature striving 
after high speed and output. Many others, on the other hand, may 
turn out to be really helpful to the worker to whose ^style^ they are 
peculiar, and should not be condemned as unnecessary until after 
adequate study. 

If we bear in mind that ease of movement is our first desidera- 
tum, it should be our aim to inculcate a graceful rhythm of move- 
ment and as few movements as are consonant with efficiency. Our 
guiding principles will accordingly be based on the following con- 
siderations : 

1. Successive movements should be so inter-related that one 
movement passes easily into the next, each ending in a position 
favourable for the beginning of the following movement. The se- 
quence of movements should be so framed that little mental effort 
is needed to pass from one to another and that an easy rhythm can 
be established for the automatic performance of the various move- 
ments of which the operation is composed, so that the mind can 
more readily attend to the final aim or end of that operation instead 
of being distracted towards the successive initiation of the several 
movements which are involved therein. 
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2. As a corollary of this principle, it follows that a continuous 
curved movement is preferable to several sudden changes in direc- 
tion of movement. 

3. It also follows that the number of movements should be re- 
duced as far as possible, so as to encourage a rhythmical method of 
working. For it is clear that the greater the number of different 
movements composing a repeated series, the more difficult it will 
be to group them into a rhythmical whole. Conversely, encourage- 
ment of automatic rhythm rather than volitional direction of 
the worker^s movements will tend to reduce the number of the 
movements which he will adopt. 

4. The simultaneous use of both hands should be encouraged 
whenever possible. 

6. No more effort should be used than is absolutely necessary. 

6. When a forcible stroke is required, the movements and the 
material of the worker must be so arranged that the stroke is de- 
livered when, as far as practicable, it has reached its greatest 
momentum. 


13. Individuals Require Different Best Ways 

N. Balohin, “Movement Study in Packing,” Journal of the National 
Institute of Industrial Psychology, 5:274-275 (1931) 

A study of methods of packing, made during an investigation 
carried out on behalf of the Institute, revealed the following inter- 
esting fact, which seems to have a bearing on the theory that there 
is ^^one best wa/^ of performing all industrial tasks, and that this 
method should be adopted by all workers. The task consisted of 
transferring to a central box a selection of small articles from a 
number of large trays arranged round the packer. The objects 
were picked up in the right hand, placed in small individual 
receptacles held in the left hand (this process is known as ^cup- 
pin^), and then arranged in the box with the right hand. 

It was observed that there were two distinct methods adopted. 
Some girls picked up each article in turn from a large tray, cupped 
it, and placed it in the box. Others picked up from a tray the 
number of articles she required from it, say four, put them down 
beside the box, and then cupped them rapidly into the box, thus 
handling each article twice, but making only one long stretch and 
substituting the four short movements of cupping each article 
from beside the box. 

On taking observations with a %oo second stop watch, it was 
found that the girls divided sharply into two types — ^those whose 
speed depended on the quickness of their extended movements, 
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such as stretching to take articles off the large trays; and those 
whose extended movements were slower, but who obtained their 
speed from the quickness and neatness of their more concentrated 
and accurate movements such as cupping. 

As would be expected, timings showed that the first class were 
quicker if they used the method of handling each article once 
only, using their rapid extended movement for each article, while 
the second class were quicker when the number of extended move- 
ments was reduced, and the number of short movements increased, 
as in the second method. 

It was noteworthy however, that the best method for each par- 
ticular girl was not spontaneously adopted. In each case it proved 
necessary to study the girl’s movements, so as to determine to which 
category she belonged. Once this was done, insistence on the 
method best suited to her gave excellent results in every case. 

Some indication of the effects of the change is given by the fol- 
lowing figures, taken from three workers chosen at random. Worker 
A was a first-rate packer, whose rapid extended movements suited 
the single-handling method, with its constant arm extensions. 
Worker B was a fair average performer, slower than A and better 
suited to the double-handling method. Worker C was altogether 
slower than A and B ; but her extended movements were the slowest, 
so that she was capable of greatly increasing her speed by employ- 
ing the double-handling method. 


Worker 

Time in 
Seconds 

26 Articles 

Per Cent 
Difference 
in Speed 

Time in 
Seconds 

47 Articles 

Per Cent 
Difference 
in Speed 

Time in 
Seconds 
96 Articles 

Per Cent 
Difference 
in Speed 

S.H.* 

D.H.t 

S.H. 

D.H. 

S.H. 

D.H. 

A .... 

114 

132 

13.6 

187 

208 

10.1 

400 

435 

8.0 

B .... 

120 

106 

12.6 

205 

192 

6.3 

450 

429 

4.7 

C .... 

100 

120 

26.0 

265 

205 

22.6 

480 

444 

7.6 


* Single-handling. t Donhle-handling. 


It will be seen that A, the fastest worker, gains over 10 per cent 
in speed by adopting the single-handling method. B gains by 
adopting the opposite method; her increases are generally smaller 
than A’s, but they enable her actually to beat A on the first box, 
and bring her nearer to A’s standard on the other boxes than she 
would have been if allowed to work by the single-handling method. 
Worker C shows the largest gains of the three; yet when first the 
double-handling method was suggested to her, she was quite certain 
that it would reduce her speed, and nothing would convince her to 



800 HEADINGS IN INDUSTEIAL PSYCHOLOGY 


the contrary except the detailed figures of her output before and 
after the change. 

It is possible to claim, with some basis of truth, that one of these 
methods must be theoretically the better, because it involves less 
total movement than the other. But even if this was so, the vital 
point of the worker^s physical make-up remains, suiting one to one 
method and one to another. It is easier to alter a mere packing 
habit than to change a physiological and psychological characteristic 
like speed of muscular movement. 

'/l4. Adjusting Machine to Worker 

L. A. Lbgbos and H. G. Weston, On the Design of Machinery in Relation 

to the Operator, Report No. 36 of the Industrial Fatigue Research 
Board, 30-32 (His Majesty’s Stationery Office, London, 1926) 

An illustration of the development of machines with respect to 
their saviir^oi fatigue is afforded by the bicycle, which has been 
successively modified, first mechanically so as to obtain high effi- 
ciency, then psychologically so as to reduce the risk of falling and 
difficulty of balance, and finally physiologically so as to reduce 
vibration and to enable the force exerted by the rider to be more 
efficiently applied. The bicycle as an example is unique, because 
it has had the advantage of being tested in races and its effect as a 
means of producing fatigue has consequently been subjected to 
more severe trial than occurs in the case of machines that are used 
for industrial purposes. 

The evolution of other" machines has sometimes been impeded 
from the outset through too slavish copying of manual movements, 
with the result that design has proceeded to a certain point, and 
the machine has then required complete remodelling to work in 
accordance with sound mechanical principles. An example of such 
is found in typecasting machinery. 

Actual investigation of machines has been carried out, and im- 
provements have been designed for such cases as could be dealt with 
without involving great expenditure on modification of the machine. 

Laundry Machines , — ^In the first instance, f or us e in connexion! 
with investigations on laundry machines a diagram has been pre- 
pared of the elbow height of 200 girls, to serve as a guide for the 
optimum height at which the work should be performed. 

Several types of laundry machines have been examined. In dry- 
ing and ironing machines, the form of the trough containing the 
articles to be ironed has been investigated, and improvements sug- 
gested, as also for the height of the delivery of the machine. 

Improvements have also been suggested to the Decoudun flat 
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iron and similar machines for the feed and delivery of the goods. 

Shirt and collar ironing machines, used for ironing and polishing 
shirts and collars, have a pedal movement that is generally in- 
convenient, requiring the weight of the body to be largely supported 
on one foot. An improvement on this machine has been suggested, 
and applied in practice. By the improved arrangement, the pedal 
can be operated by either foot, and the operating foot can take a 
share of the weight of the body. 

Garment presses are of much more recent origin, and are oper- 
ated by a combination of hand and foot movements. The pedal 
movement in overcoming the toggle is performed in such manner 
that the foot or body of the operator is rapidly accelerated towards 
the end of the travel and then checked suddenly ; a form of shock- 
absorbing device has been suggested so as to save the operator 
from this shock. 

The cuff ironing machine is another example of bad pedal ar- 
rangement. An improved arrangement with staggered positions 
for the pedals would avoid the risk of contact of the foot with a 
pedal adjacent to the one being operated. 

Leather WorTcing Machines, — Several of the principal machines 
used for the manufacture of light leather leave room for improve- 
ment. The staking machine is a case of the imitation by machine 
of the original manual processes for treating leather. 

The shaving machine is a machine of the type in which the oper- 
ative stands on one foot and controls the machine with the heel 
of the other foot. This unusual arrangement is more peculiar 
because of the considerable element of danger involved in working 
the machine. 

The fluffing machine is used for giving a soft finish to the flesh 
side of the skin, and producing the fine nap characteristic of suede 
leathers. Examples of this type of machine that were examined 
showed that optimum height has been disregarded in the design. 

Glazing machines for smoothing and polishing the leather intro- 
duce a different element of fatigue, due to the reciprocation of 
the tool and its associated link-work ; the presence of rapidly moving 
parts in close proximity to the operator’s head having an effect 
of fascination. An improvement has been suggested in which a 
different mechanical motion is substituted for that at present in 
use, and which permits of the moving parts of the machine being 
enclosed. 

Miscellaneous Machines: Duplex Vertical Boring Mill, — This is 
a large machine, capable of taking two castings up to 4 feet in 
diameter and machining them simultaneously. In this instance, 
the controls are located respectively at the outer sides of the jobs; 
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whereas, if located at an intermediate point, the operator could 
control the work without the necessity of moving from his position 
between the two tables. 

Metal Guillotine. — In shearing light metal, the pedal of the ma- 
chine travels through a variable length while cutting, and as the 
cut terminates and resistance is reduced, the downward motion of 
the pedal becomes accelerated, so that, in general, the operator 
receives a shock through the stopping of the pedal on the floor or 
a block. This is a case in which a simple form of dashpot, or 
shock-absorber, would suffice to eliminate the defect. 

Boot and Shoe Machines. — These machines require so many si- 
multaneous and co-ordinated movements of the operator that in 
some cases the use of both hands, one foot, and a knee is required. 
Prom the application of the movements, these machines may well 
be regarded as being in a transitory stage, and likely eventually to 
undergo considerable modification. 

In the case of the rough-rounding machine, one leg is bent at 
the knee for operating the knee control, and when this is done, 
there is a tendency for pressure on the pedal to be reduced. A 
change of the foot control to the other foot might be tried. 

Other Machines. — The bristle punching machine used in brush- 
making is an example of inadequate illumination and wrong 
height, causing stooping of the operator. 

In the tobacco-cutting machine the delivery level is too low, also 
causing the operatives to stoop over their work. 

In the tobacco-rolling machine, the product is out of sight of 
the operative, who has to reach over the machine to obtain it. ^ 


15. Adapting Tools to Tosh 

P. W. Taylob, Principles of Scientifio Management, 66-66 (reproduced by 
permission of Harper & Bros., 1913) 

For a first-class shoveler there is a given shovel load at which he 
will do his biggest day^s work. What is this shovel load? Will a 
first-class man do more work per day with a shovel load of 5 
pounds, 10 pounds, 15 pounds, 20, 26, 30, or 40 pounds? Now 
this is a question which can be answered only through carefully 
made experiments. By first selecting two or three first-class 
shovelers, and paying them extra wages for doing trustworthy work, 
and then gradually varying the shovel load and having all the con- 
ditions accompanying the work carefully observed for several 
weeks by men who were used to experimenting, it was found that 
a fijst-class man would do his biggest day^s work with a shovel load 
of about 21 pounds. For instance, that this man would shovel a 
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larger tonnage per day with a 21-poiind load than with a 84-pound 
load or than with an 18-pound load on his shovel. It is, of course, 
evident that no shoveler can always take a load of exactly 21 
pounds on his shovel, but nevertheless, although his load may vary 
3 or 4 pounds one way or the other, either below or above the 21 
pounds, he will do his biggest da/s work when his average for 
the day is about 21 pounds. . . . 

At the works of the Bethlehem Steel Company, for example, as 
a result of this law, instead of allowing each shoveler to select and 
own his own shovel, it became necessary to provide some 8 to 10 
different kinds of shovels, etc., each one appropriate to handling a 
given type of material ; not only so as to enable the men to handle 
an average load of 21 pounds, but also to adapt the shovel to several 
other requirements which become perfectly evident when this work 
is studied as a science. A large shovel tool room was built, in 
which were stored not only shovels but carefully designed and 
standardized labor implements of all kinds, such as picks, crow- 
bars, etc. This made it possible to issue to each workman a shovel 
which would hold a load of 21 pounds of whatever class of material 
they were to handle : a small shovel for ore, say, or a large one for 
ashes. Iron ore is one of the heavy materials which are handled in 
a works of this kind, and rice coal, owing to the fact that it is so 
slippery on the shovel, is one of the lightest materials. And it was 
found on studying the rule-of-thumb plan at the Bethlehem Steel 
Company, where each shoveler owned his own shovel, that he would 
frequently go from shoveling ore, with a load of about 30 poiinds 
per shovel, to handling rice coal, with a load on the same shovel 
of less than 4 pounds. In the one case, he was so overloaded that 
it was impossible for him to do a full day’s work, and in the other 
case he was so ridiculously underloaded that it was manifestly im- 
possible to even approximate a day’s work. 

16. Best Positions of Levers for Grasping 

H. Lossagk, “Griffeldstudien” (Lever Investigations), Industrielle Pay- 
chotechnik, 3:274 (1926) 

If one considers the sheer time required for grasping, the degree 
of comfort ensured, and the fatigue avoided, then single-handed 
grasping has an optimal angle of direction of 20-40° toward the 
side of the medial plane of the hand doing the work. The optimum 
for mechanization and accuracy lies directly in front of the mid- 
body. The height of the point to be grasped (when distance is kept 
constant) has a marked fatigue-effect; the most favorable height 
seems to be at the stomach level or somewhat lower. 
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17. Labor Instructions for Avoiding Fatigue 

E. Hess, '^Leistungasteigerung im Baubetrieb durch Arbeitsstudien” (In- 
creased Output in the Building Trades Through Work-Analyses), 
Praktische Payohologie, 2:367 (1921) 

Is it inevitable that a ditch digger should leave the work every 
day utterly fatigued? 

No; he can maintain his vigor much more readily if he will 
observe the following rules : 

1. Use a sharp shovel. 

2. Stand so that your back is toward edge of the dump-wagon. 

3. Take as full shovels as possible — ^there will then be fewer 
motions. 

4. Get into such a position that the earth to be shovelled lies 
above the level of your feet ; never stand high and be forced to lift 
from a depression. 

6. If the track is on a steep incline, you may stand up to one- 
half meter above the road-bed ; more than that is futile as you will 
then need to work with a crooked back. 

6. If you have loaded the wagon in normal time, then you have 
a rest pause, during which you do nothing. During this time move 
the limbs which have not been particularly employed during the 
work; this serves to refresh you. Sit down if you are permitted to 
do so. 


18. Rhythm in Work 

H. BjcmHABDT, "Rhythmus und Arbeitsleistung” (Rhythm and Perform- 
ance), Jndustrielle Paychotechnik, 3:226-227 (1926) 

The task of the worker in this study consisted in sorting 204 
metal plates, 30 millimeters square. In this collection were 15 
pieces, each bearing the numbers 1 to 6 inclusive, or 90 in all. All 
plates numbered 1 to 6 were to be sorted into compartments in a 
box placed before the subject, the remaining pieces being deposited 
in a separate receptacle. Eight 14-year-old boys were divided into 
two equal groups — one worked at a free tempo, the other in accord- 
ance with an acoustically presented rhythm. Both groups worked 
for two hours under maximum motivation. Time and error records 
of the performance were taken at necessary intervals. 

The method of work was as follows: Each plate was grasped 
with the left hand (the collection was heaped to the worker^s left) 
transferred to the right for judgment, and then dropt into the 
correct compartment. Prom a temporal point of view, two distinct 
intervals could be determined, viz., the removal of the plate from 
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the left hand by the right, and the return of the right hand to 
the left. A time study of the most rhythmical worker showed that 
these intervals stood in the relation of 2 1. This corresponded 

to a musical triad which was presented to the test group by means 
of an inclined metronome. The speed of the metronome was so 
regulated that the subjects could follow it with the least omission 
of beats. For each of 10 periods the following values were calcu- 
lated : 1. Number of plates sorted per min. as an index of speed, 
2. Number of errors as a measure of the excellence of the work. 

When the average values were plotted, they revealed a pronounced 
superiority of the rhythmically working group. A control experi- 
ment was made 8 months later, by reversing the two groups (i.e., 
the group which originally worked at its own pace now followed a 
rhythm, and vice versa) , and the results were even more strikingly 
in favor of the rhythmic activity. 

19. Summary of Improvements in Worh Methods 

H. E. Buett, Psychology and Industrial Efficiency, 136-137 
(Appleton, 1929) 

Unnecessary decisions are fatiguing. In assembling machinery, 
or packing confectionery, it proved possible to eliminate much of 
this unnecessary decision by supplying the worker with the parts 
in a prearranged scheme or by having him follow a rhythmical 
pattern. 

Special devices or tools sometimes add to efficiency in a particular 
kind of work. The shape of a handle on a crank makes a difference 
in effectiveness of operation. Canceling letters in a post office was 
facilitated by a special sloping container, fluting the table, and 
fastening the pad, sponge, etc., in one place. In transporting loads 
the arrangement that interfered least with normal bodily posture 
proved the most efficient. 

Some adjustment of the work to individual characteristics of the 
worker may be desirable. The height of the work relative to the 
individuaPs stature is one of these. Individual handles made from 
an impression of the hand so as to provide a uniform muscular 
pressure throughout were used in some cases. In sorting material 
such as mail it proved possible to adapt to individual predilection 
for motion in certain directions. Machine speeds may well be 
adapted to individual differences, for some persons can work 
effectively at a higher speed than others. 

Eh 3 rthm introduces an economy of effort in that we do not 
require a repetition of the impulse for each act. The performance 
of an industrial operation in rhythm has sometimes been attended 
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with economy. Some individuals are better adapted to a more 
rapid rhythm than others and this has been used in selecting them 
for certain types of work. There is also a dynamogenic effect of a 
rhythmical activity — one puts more energy into the motions. It 
appears further that there are optimal rhythms for different muscle 
groups. If a motion is to be made with the foot a different rhythm 
is desirable from that which is most favorable with the hand. 
Such optimal rhythms would have to be determined in the case of 
any particular muscle group. 

The effect of group stimulation on individual performance has 
been investigated. It appears that the person in a group does more 
than when working alone. However, it is interesting to note that 
it is the inferior individuals who profit most from this stimulation. 
Further, when working in pairs, but each doing his individual task, 
one seems to profit more from the presence of a good rival. In 
team work of a more motor character where both are cooperating 
in the same task, the most effective arrangement was with one 
person rather distinctly superior to the other so that he set the 
pace. When both were about equal there was a tendency for both 
to try to lead. 

The nature of the stimulus or signal to which the worker reacts 
influences the speed of his reaction. An auditory signal produces 
a quicker reaction than a visual. Moreover, if the person is attend- 
ing to the signal his reaction is slower than if his attention is 
directed toward the proposed motion. 

QUESTIONS 

1. Describe in detail the operations performed by Gilbreth which led 
to the perfection of the autostereochronocyclegraph. 

2. What are the principal differences in viewpoint and procedure be- 
tween the old-time “efiiciency engineer” and the contemporary in- 
dustrial psychologist when working on a common problem such as 
time and motion study? 

8. Analyze the concept of ^^efficiency” and show just where questions 
of psychology appear. 

4. Draw up a list of all common household appliances (such as kitchen 
sink, refrigerator, etc.) which could be improved if the designer 
had thought more of the user's comfort. Submit your criticism 
in detail. 

6. Analyze the keyboard of a standard typewriter. Is it scientifically 
constructed? Could it be bettered from the user's viewpoint? 
(Hint; consider the placement of the keys with reference to fre- 
quency of pressure by right or left hand.) 
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6. Why is there not a “one best way” of doing everything? 

7. What changes do you think Taylor and Gilbreth would have made 
in their schemes of management had their education included a 
little psychology? 



CHAPTEK XI 
FATiaUE AND REST PAUSES 

Weariness is one of mankind’s great burdens; unnecessary 
weariness is an unmitigated ill. Without indulging in any of 
the subtleties of the mind-body problem, it is easy to appreciate 
the role of the psychic factor in fatigue. Everyone knows that 
sheer bodily tiredness creates a distaste for the labor which 
induced it; hut it is too often forgotten that distaste for the 
work may create premature fatigue. 

Much of the old-fashioned industrial leader’s thinking on 
this problem was based on a primitive mathematical analogy. 
If 5 units of work could he done per unit of time, then 5x4 
units could be performed in 4 hours, 5x8 units in 8 hours, 
5 X 12 units in 12 hours, and so on. In fact, political econ- 
omists a century ago argued that the profits of the owners were 
only made possible by the last few hours of work. Needless to 
say, this was often used as an excuse for keeping young children 
at work sixteen and eighteen hours daily. The fallacy lies in 
the fact that while man may be a mechanism, he certainly is 
not a machine — at leasf, not a machine whose rate of work 
remains uniform over long periods of time. He needs sleep, 
recreation, and the satisfaction which comes from exercising 
unused instinctive dispositions. If deprived of them too long, 
man grows restless, “disgusted,” weary, and inefficient. An 
awareness of this marks the difference between the psychological 
and the physical approaches to problems of output 

It is therefore no paradox that where the eight-hour day has 
displaced longer shifts, both daily and hourly production gen- 
erally increase. The reason is simple. If we are confronted hy 
a long work-day, we tend to “save” ourselves and consequently 
spread our energies out thin throughout the shift. Where the 
work-spell is relatively short, there is no necessity for thus 
husbanding one^s reserves and hence we labor with greater 
vehemence. 

Just as a shorter work-day wards off cumulative fatigue, sa 
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the rest pauses are designed to remove the effects of temporary 
fatigue. That they are a blessing to the worker and a profit to 
the employer is acknowledged by all those competent to interpret 
the evidence. Nevertheless, every factory must experiment with 
its own operation until it finds the type of rest pause best suited 
to its needs. Such questions as the length of the pause, the way 
it should be occupied, how frequently it should recur, who 
should take it, etc., are all matters which require adjustment to 
the individual plant. 

The personal and social gains which come from a diminution 
in industrial fatigue are almost too obvious to mention. 
Domestic life is often rendered intolerable by members of the 
household who are too weary to be decent. Night schools find 
much of their teaching neutralized because the students^ minds 
lack the freshness of tone which is most appropriate for learning. 

A. The Facts of Industrial Fatigue 

1. Factors in Fatigue 

0. S. Myers, "The Study of Fatigue,” Journal of Personnel Research, 3: 

321-334 (1925) ; reprinted by permission of Williams & Wilkins Co. 

In approaching the subject of industrial fatigue, it will be well 
first to summarise our knowledge of fatigue as derived from 
laboratory experiments. 

The Nature of Fatigue . — The muscle-nerve preparation served 
as the first instrument for inquiry into muscular fatigue. It has 
provided us with data which strongly suggest that each striated 
muscle fibre when stimulated responds by an all-or-none contrac- 
tion; that is to say, if the stimulus is but sufficiently strong to 
produce a contraction, the muscle fibre contracts to the same 
extent, however strong be the stimulus. We have reason to believe 
that the muscle fibres while at rest secrete within them a store of 
material, in the form of glycogen, ready to break down, on or after 
the application of a suitable stimulus, into lactic acid, carbon 
dioxide, etc., a decomposition which is associated with contraction, 
the generation of heat and the production of electrical changes. 
It is conjectured that different muscle fibres within any one muscle 
show different degrees of irritability, so that while a weak stimulus 
is only able to affect a few muscle fibres, a strong stimulus will 
involve a larger number of fibres, the degree of contraction of the 
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whole muscle thus being determined by the number of muscle- 
fibres which are at that moment in a state of contraction. 

Study of the muscle-nerve preparation has further taught us that 
the response of the muscle-fibre is not only determined by the 
amount of stored material available but also % the rate of removal 
of the products of decomposition of that material. To these two 
factors — ^loss of explosive material and accumulation of its kata- 
bolic products — ^have been generally attributed the phenomena of 
muscular fatigue, i.e., the loss of response to stimulation conse- 
quent on repeated muscular exercise. 

The muscle-nerve preparation also indicated that the end plate — 
the structure in which the nerve-fibre terminates at the muscle- 
fibre — ^is more readily fatigued than the muscle-fibre itself, blocking 
the transmission of the impulse from nerve to muscle at a time 
when the muscle-fibre is still responsive to a stimulus applied to 
it directly. 

The Importance of Inhibition . — Then came experiments on the 
intact organism by means of the ergograph, an instrument ideally 
recording the voluntary contractions of a single muscle — a series 
of flexor movements at a single knuckle joint, involving the lift of 
usually a relatively heavy weight. In these conditions fatigue ap- 
peared to be largely due to inhibitory nervous impulses ascending 
from the muscle to the central nervous system, and making it more 
and more diflBcult for impulses to descend to that muscle which 
would otherwise throw it into contraction. Some of these ascending 
impulses from the exercis^ muscle affect consciousness in the form 
of discomfort, pain or cramp, but others act purely reflexly, 
blocking the path of outgoing impulses, thus inhibiting voluntary 
movement. Hence when volition is powerless to evoke further 
ergographic records, they may still be obtained by stimuli applied 
on the skin surface to the motor nerve running within the limb to 
supply the muscle whose contraction is being studied. 

> The importance of nervous inhibition in safeguarding our 
striated muscular system from exhaustion is also seen in certain 
conditions of general fatigue or in certain stages of the influence 
of alcohol. The higher nervous levels appear normally to exercise 
an inhibitory influence over the lower, which may disappear in 
fatigue and under the influence of alcohol. Such loss of higher 
control may manifest itself temporarily in an increase in the 
amount of muscular work performed. Hence higher fatigue does 
not necessarily imply immediate reduction of muscular work, al- 
though it involves all the consequences of lessened control — first, 
loss of that delicate coordination of movements associated with 
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the higher nervous levels, and second, extravagant expenditure of 
muscular energy. 

Ergographic and muscle-nerve experiments also indicated the 
importance of rest pauses in relation to recovery from the effects of 
muscular exercise, a far greater total amount of work being elicit- 
able when more frequent rests were introduced. 

The Work Curve , — Next came laboratory experiments into 
mental fatigue, which consisted essentially in the study of curves 
of output recorded minute by minute, or five minutes by five 
minutes, during an hour or morels mental work. This work was 
of a simple uniform character, e.g. adding pairs of figures, or 
erasing a prescribed letter throughout a printed text. Here, again, 
the value of rest pauses on subsequent output was demonstrated, 
and attempts were made to determine the most favorable length of 
rest pause for a given period of mental work. But the chief value 
of such experiments lay in the analysis of the work curve, wliich 
brought to light the play not only of practice and fatigue, not only, 
that is to say, of the acquisition of skill and of the loss of efficiency 
produced by exercise, but of {a) incitement, the warming up of the 
subject to his work after he had been withdrawn from it, (6) settle- 
ment, the neglect of distracting conditions — and (c) spurts, of 
which the most striking are the initial spurt when the subject starts 
fresh to his work, and the end spurt when he realizes that the end 
of his work is approaching. 

Factory Fatigue , — Valuable as have been the results of these 
laboratory experiments, they have proved far from adequate in their 
practical application. The conditions of laboratory experimenta- 
tion are widely removed from those of work-a-day life. Muscular 
fatigue cannot be isolated in the factory, as in the laboratory, 
from such infiucnces as skill and intelligence which depend on the 
proper functioning of the highest levels of the central nervous 
system. The most unskilled labour is really skilled, in the sense 
that there are good and bad methods of carrying it out. Further, 
a worker’s movements cannot be compared with the movements of 
the subject of an ergographic experiment who lifts his finger re- 
peatedly and rhythmically with the utmost force and to its utmost 
extent until he can move it no longer. The worker knows better 
than to exhaust himself in a relatively brief period by employing 
his utmost energy ; he regulates his output according to his feelings 
of fatigue and according to the length of the period over which he 
has to work. 

Variations of Output , — Thus it comes about that, whereas in 
laboratory research feelings of fatigue are not incompatible with 
a temporarily increased output of work, owing to the removal of 
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normal inhibitory influence, in everyday life, as Muscio^s experi- 
ments have indicated, such feelings are more closely related to the 
varying output throughout the day. Moreover, as he has also 
shown, even when no work has been done, a worker^s eflSciency, 
as demonstrated by interpolated tests, varies at different hours, 
the efficiency curve in a resting worker being similar in form to 
that revealed by actual work throughout the day but at a higher 
level. 

Adaptations to Length of Day . — The adaptation of the worker 
to the length of the working day has been well demonstrated by 
Vernon in his observations on the effects of changes in the length 
of the working hours. An improvement in rate of output almost 
invariably results from shortening the working day; but generally 
it does not occur immediately, or at all events it does not attain its 
maximal effect immediately. Weeks or even months may elapse 
before the full beneficial effect of the reduction of hours on rate of 
output is reached. The output continues slowly to rise for a 
period varying, apparently, with the kind of work involved, and 
varying no doubt with the worker, until uniformity is again estab- 
lished. This can hardly bear any other interpretation than that 
the worker consciously or unconsciously adapts himself to the 
length of his day^s work or of his work spell or shift. Hence, when 
that length is suddenly shortened, some considerable time is needed, 
during which he changes his rate of output, before he can adapt 
himself completely to the new conditions of work. 

"" There is no doubt a complexity of other factors determining this 
change in rate of output. -^Thus, the worker^s output is consciously 
or unconsciously influenced by that of his fellows and by the tradi- 
tion of the factory. For this reason, the speed and extent of 
improvement in rate of output in a shop must depend on those 
who initiate it. By force of suggestion if they are workers wlio 
fiave iprestige among their fellows their action will be more or less 
unconsciously imitated, whereas workers of inferior standing will 
arouse resistance rather than cooperation. But, apart from such 
complicating factors, the broad conclusion we are justified in reach- 
ing is that more or less unconsciously the industrial worker regu- 
lates his rate of output, according to the length of his working 
. spell or day. 

In this connection, it is interesting to observe that whereas 
adaptation to shortened periods of work is slow, adaptation to 
lengthened periods is quick. Thus, in the case of mill men engaged 
in the tinplate industry, while it took eight to ten weeks to reach 
the maximum of output after a change from an eight-hour shift to 
a six-hour shift, on reversion to the eight-hour shift the output 
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fell at once approximately to its previous level without any appre- 
-^ciable period of adaptation. 

But apart from the fact that the worker does not, like the ergo- 
graphic experimenter, continually put forth his utmost power, he 
differs further in the fact that he is not always using the same 
joint or the same muscle. He varies his posture as he begins to 
feel discomfort, now using one set of muscles, now using another, 
for the same work, so that the previously used set may regain their 
freshness. Moreover, he is not contracting his muscles against so 
heavy a weight that in a relatively small number of lifts it is likely 
to produce complete impotence to execute further contractions. 

^ Monotonous Work , — Similar objections hold in the case of 
laboratory experiments in mental work, where, again, the subject is 
working his very hardest for a relatively short period of time, and 
the work performed is of the most uniform monotonous character, 
so uniform, indeed, that after a little practice, it is at times carried 
on quite unconsciously. If monotonous work in industry can be 
called — as I think it should be called — mental work, then the 
laboratory experiments are to that extent comparable with the 
monotonous conditions of industrial life. But they are clearly 
incapable of throwing much light on fatigue in work which de- 
mands the continual conscious exercise of intelligence. ■ 

Adaptation , — ^This brings me to a further difficulty, depending 
not on the inapplicability of laboratory experiments to industrial 
conditions, but on the incompleteness of our knowledge of fatigue 
derived from experiment itself. It is impossible to believe that in 
such experiments as I have described we have the whole story of 
fatigue. 

No doubt, in ergographic and in heavy muscular industrial work, 
pain or discomfort aro largely instrumental in inhibiting further 
activity. But these are protective only. If they be disregarded, or 
if such feelings become blunted, further activity is possible. More- 
over, increased interest, excitement, the influence of emotion or 
suggestion, may, as is well known, either prevent fatigue from 
manifesting itself or lead to a revival of muscular or mental 
activity. Let us endeavor to form some idea of how this occurs. 

Muscular contractions, and acts of apprehension, decision and 
the like are one thing. They may perhaps be regarded as explosive 
acts fired off much as a heat spot fires off, so to speak, its sensation, 
and then requires rest for recovery. But these contractions and 
acts occur in a setting of tone, posture, and attitude, perhaps much 
as the heat and cold sensations appear to occur in a setting of 
sensibility to warmth and coolness. The muscular contractions and 
mental acts are of an intenser, more momentary character, readily 
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susceptible of fatigue, whereas muscular tone and posture, and 
mental attitudes are of a milder, more prolonged character, far more 
resistant to fatigue. 

Sources of Fatigue in Mental Work . — ^We can endure the light 
of a northern summer for hours without fatigue: adaptation ap- 
pears to enter in its stead. We can maintain a given posture 
likewise for a prolonged period: adaptation appears to step in, 
coordinating activity within pairs of antagonistic muscles, and 
perhaps setting up some ^^give and take’^ between them. It is this 
process of adaptation which finally tires. In mental work it is 
the ability to preserve the right attitude that finally tires, then 
making further mental work disorderly and useless. Of this kind 
of fatigue we know practically nothing. When we are engaged 
on a given piece of mental work — ^let us include even the repeated 
addition of pairs of figures and muscular work, for even this, I 
would insist, involves mental work — all conflicting nervous impulses 
must be inhibited, other distracting ideas and other muscular 
movements must be suppressed in so far as they are incompatible 
with the work at hand. Such inhibition in itself involves work. I 
know of no physiological evidence to support McDougalFs view 
that inhibition is merely the result of the drainage of energy into 
other channels which are simultaneously active. The suppression 
of conflicting emotional states in psycho-neurotic conditions affords 
an adequate example of how active a process inhibition is. But this 
inhibition of incompatible attitude though it may last a long time, 
cannot continue for ever. It becomes more difficult, partly perhaps 
through nervous blocking,‘^partly because the inhibited or repressed 
attitude and acts gain in strength and finally insist on manifesting 
themselves by bursting through the restraint imposed upon them. 

Boredom and Fatigue . — ^We thus gain some idea of the place of 
boredom in our conception of fatigue. An attitude may be main- 
tained, at first, by interest, the work being intrinsically and 
spontaneously attractive. Later, volitional acts have to be employed 
to maintain this attitude, and as these become more difficult and 
more ineffective, the feeling of interest gives place to one of 
/increasing boredom. 

It is naturally the most delicate and latest acquired functions 
that suffer most in mental fatigue. In the work of adding pairs 
of figures, it is not so much the speed or accuracy of the reaction 
to 34" 1 that becomes impaired as the ability to attend to and to 
apprehend the meaning of this presentation. Eeaction times are 
in themselves poor indices of fatigues. What suffers is the inability 
to preserve the proper attitude. 

The . more intelligent the worker the more irksome becomes 
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monotonous work, the more difficult becomes the maintenance of 
the required attitude, because of the demands of his intellectual 
processes. An interesting illustration of this is afforded by a 
recent investigation by Miss I. Burnett who in a laboratory ex- 
periment engaged four unemployed work girls in the daily repetitive 
work of cross-stitching throughout two months. Of these four 
girls, two had been rated by an intelligence test as highly intelli- 
gent, the third showed average intelligence and the fourth was 
distinctly below the average in intelligence. Each of the first two 
girls showed distinct signs of boredom in the work; the one was 
restless and yawned, seizing every opportunity for change of 
posture and engaging far more often than the others in conversa- 
tion, while the other confessed that she found the work ^^very 
tedious and would not like to do it regularly.” These two most 
intelligent girls ^Vere capable of reaching a high output from time 
to time but were unable to maintain it.” The worker who was 
rated third in intelligence did by far the best work, 12 and 16 per 
cent respectively more than the two girls who were rated highest 
in intelligence. She declared at the end of the experiment that 
^^so far from experiencing any strain of monotony as a result of 
the repetitive work, she had rather liked it.” Her regularity of out- 
put, too, was far greater than that of any of the other girls, 14 and 
25 per cent greater than the two most intelligent, and 22 per cent 
greater than the least intelligent. The latter showed very con- 
siderable improvement with practice but made a very bad start and 
appeared hampered by clumsiness, holding the needle with diffi- 
culty, and picking it up with difficulty from the floor on to which 
she frequently dropped it. She offered no objection to the repetitive 
work, but complained of the occasional conversation of the other 
girls. 

The practical outcome of these experiments is that monotonous 
work requires a certain degree of intelligence, but that it suffers 
appreciably if too great intelligence be brought to bear on it. 
Such ill effects may"‘be safeguarded, as we shall see, by rest pauses 
and by changes of work. They may also be prevented by recourse 
to day-dreaming and in certain circumstances, especially when the 
work is rhythmical, by refuge in song. ✓ 

Effects of Varying Work . — ^In some laboratory experiments on 
the effects of varying work, carried out by Wyatt on three young 
adults during two daily spells of 2^2 hours each, lasting over six 
weeks, the output increased by amounts varying from 2.4 to 24.2 
per cent. The errors decreased by amounts varying from 9.2 to 
55.1 per cent (according to the subject and the work), when the 
nature of the work was changed at about fifty-minute intervals. 
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The work was of three kinds — ^adding in the head sets of 6 digits, 
adding, by means of a comptometer, columns of 10 digits, and 
pulling every half-minute against a powerful spring balance with 
the right and left hands alternately. During three of every four 
days one or other of the three tests was worked continuously. /' On 
the fourth day each spell was divided into three periods of fifty 
minutes, and the three tests were consecutively given during the 
three periods. The results, as I have said, varied according to the 
worker and his liking for the work performed. 

On the other hand, too many changes of work must obviously 
have a deleterious effect on output. In a manufacturing chemist^s 
work, an increase of from 17 to 20 per cent in wages earned was 
found by Wyatt to occur when the operative changed approximately 
every half-hour from one process to another instead of, as before, 
carr 3 dng out from 100 to 250 different changes of process in the 
course of the day, giving ah average duration of from two to five 
minutes for each process. 

Rhythm . — Closely allied to preservation of the right attitude and 
posture is preservation of the proper rhythm and of due coordina- 
tion of the various movements that make up an operation. Just 
as the members of a boating eight become ^^ragged^^ in fatigue, 
using useless energy with relatively useless results, so the tired 
worker ^^falls to pieces f his rhythm and skill suffer. 

In the operation of roughing, i.e., removing scratches and im- 
perfections from spoons and forks, which are pressed for the 
purpose against a rotating wooden leather-covered wheel, oily sand 
being allowed to fall between the wheel and the article that is being 
roughed. Farmer and Brooke estimated by means of a recording 
watt meter, the number and duration of strokes, the pauses between 
the strokes and the pressure of the strokes against the wheel, as 
the output fell off from fatigue. They found that the number of 
strokes per spoon, the duration of those strokes, and the pressure 
with which the strokes are applied increased towards the end of the 
spell in spite of the fact that, at this time, when output is actually 
iminishing, fatigue may be supposed to be present. As they 
express it, the tired worker is ^^not only working slower than when 
she is fresh but is expending her energy extravagantly.^^ 

The number of strokes per spoon remains nearly constant during 
the morning; which is a fair indication of the maintenance of a 
steady rhythm. It is during the afternoon, especially towards the 
end, that the greatest variations occur. Just as when interest fails, 
constant volitional efforts have to be employed to maintain the 
requisite mental attitude, so when the natural rh 3 rthm fails through 
fatigue, conscious efforts have to be invoked to carry on the work. 
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It is in this sense that I ally rhythm with muscular posture and 
mental attitude. All three can be prolonged for some considerable 
time before fatigue sets in. All three may be regarded as a kind of 
matrix in which mental and muscular acts are set. All three 
require for their maintenance a directive activity which ultimately 
tires — an activity of the nature of which we know no more than 
we do of that directive activity of which it is an expression — ^that 
activity which par excellence distinguishes animate from inanimate 
nature. 

Abnormal Fatigue, — Fatigue, in the sense of a diminution of 
efficiency owing to prolonged exercise, is of course a normal and 
healthy result of all work; it can only be considered serious and 
abnormal when after the rest which follows any given spell of 
work, it is not almost wholly dissipated. For then, spell by spell, 
day by day, the fatigue effects accumulate and the time must sooner 
or later arrive when healthy fatigue is replaced by pathological 
exhaustion. 

Taking the daily industrial work curve and comparing it 
throughout the week, we actually find evidence sometimes of such 
accumulation of fatigue, but in general, it is practically dissipated 
by the week-end rest. 

The amount of fatigue during the week varies with the skill of 
the worker. In the boot and shoe industry, for example, the most 
expert operative's record, was found to rise throughout the week, 
whereas in some instances the poorer worker^s began to fall from 
Wednesday or even earlier onwards. 

The influence of fatigue may be masked by spurts. Thus in silk 
weaving the best output occurs between Thursday morning and 
Friday noon, which is the ‘%aking-up time^^ for calculating the 
wages to be paid on the week^s work. The approach of an annual 
holiday when the maximal piece-rate earnings are coveted, may 
lead to a similar spurt. 

, Length and Distribution of Periods of Work and Best, — The 
earliest attempt in Great Britain to deal systematically with the 
problems of industrial psychology which arose during the recent 
war were made by the Health of Munition Workers Committee. 
They concerned the proper length and distribution of periods of 
work and rest. There were times during the war when in Great 
Britain munition workers worked nominally for 741 / 2 , actually for 
about 66 hours a week. In one case, for example, 63^ hours were 
actually worked by women engaged in the moderately heavy work of 
turning fuse bodies. When their weekly hours of actual work were 
reduced from 63^ to 471/^, their total weekly output rose by 13 per 
cent. An even greater increase in weekly output, an increase of 19 
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per cent followed the reduction of hours actually worked from 
68.2 to 60.4 per week in the case of men engaged in the heavier 
work of sizing fuse bodies. Not only was the output thus increased, 
hut a reduction in the amount of lost time through sickness, slack- 
ness, etc., also resulted. Thus in a shell factory the time lost fell 
from 11.8 to 6 per cent after the hours of work had been reduced 
from 631/4 to 64 per week; while later in the iron and steel in- 
dustry a reduction of the hours of work from 63 to 48 per week 
was followed by a reduction in lost time from 2.46 to 0.46 per 
cent of the working hours. 

Worlcing Hours in Munitions and Olass WorTcs, — ^But although 
the total weekly hours now worked in Great Britain do not gen- 
erally endanger serious fatigue, we are nevertheless confronted 
with the important problem of the best distribution of those hours 
BO as to secure the maximal efficiency (which includes the maximal 
health and contentment) of the worker. During the war a com- 
parison was made by the Industrial Fatigue Research Board be- 
tween the output during twelve-hour and eight-hour shifts among 
women workers who were engaged in cutting off the ends of the 
roughly forged shells. It was found that that part of the work 
which was dependent on the worker and independent of machinery, 
and which was performed in 100 minutes of the long-shift system 
was accomplished in 80^ minutes when the short-shift system was 
adopted. That means a 19.6 per cent improvement. Vernon has 
since studied the output records of four British factories in the 
tinplate industry. The hourly output during four-hour shifts was 
found to be 11.5 per cent^greater than when eight-hour shifts 
were worked. Moreover, under this shorter-shift system the output 
no longer showed the serious fall at the end of each day, which 
occurred in the longer-shift system. Finally the amount of lost 
time was less. 

In certain glass works in Great Britain Farmer recently found 
that the hourly output increased by about 10 per cent when eight- 
hour shifts were substituted for ten-hour shifts. There was also an 
appreciable reduction in spoilt work and decrease in lost time when 
the shorter shifts were introduced. The increase in rate of output 
in the eight-hour shift was not in itself large enough to make the 
output equal to that in the ten-hour shift, but as the eight-hour 
shifts allowed of a twenty-four-hour use of the plant, the total 
daily output was higher than when the ten-hour shifts were em- 
ployed, which involved only a twenty-hour use of the plant daily. 

Length of Best Pause. — ^The most favorable length of the rest 
pause, and the most favorable point of its introduction can only 
be determined by careful expert analysis of the work curve. As 
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the laboratory work of the Krapelin school has shown, they vary 
with the worker, with the nature of his work and with the duration 
of its spell. In a boot and shoe factory it was desired to increase 
the output without adding new machinery. This was effected by 
allotting to each double press three, instead of the usual two, girls; 
each of the three working for forty minutes in each hour, and 
resting the remaining twenty minutes. An increase of output was 
obtained in the six presses worked, amounting to 45, 43, 57, 39, 
43 and 75 per cent respectively, the average increase of output for 
the six presses being over 44 per cent. The presses showing the 
highest increase were those worked by the least skilled operatives, 
in whom fatigue was doubtless most prevalent. Lost time and 
sickness were diminished, and a spare girl was always at hand in 
emergency to take the place of an absent member of the team. 

Time Required for Improvement of Output , — Save in excep- 
tional circumstances, however, the introduction of such lengthy 
periods of rest must prove impossible. On the other hand, the 
value of shorter rest pauses has been repeatedly demonstrated. 

Vernon has brought forward evidence to show that several months 
may be needed before the full effect of rest pauses may be reached. 
Thus in an experiment on girls making bicycle chains, it took six 
months. In one on labelling, it took ten weeks. Vernon has here 
again shown that rest pauses produce their maximal effect on the 
slowest workers. Thus when girls engaged on labelling were 
divided into three groups according to their speed of work, a ten 
minutes^ rest effected an improvement of 8 per cent in the quickest 
third, one of 17 per cent in the slowest third, and one of 13 per 
cent in the middle third. 

V Breaking Long Work Periods , — There can be no doubt that in 
by far the majority of operations, the eflBcieney of a spell of work 
exceeding four hours can be improved if divided into two halves 
separated by a few minutes^ pause. Again and again, workers 
have testified to their appreciation of such a rest interval. The 
work curve is thereby not only raised in height but is also improved 
in form." We shall presently have occasion to examine the various 
forms of work curve. At the moment I wish to indicate by actual 
example, from an investigation at the National Institute of Indus- 
trial Psychology, how a daily work curve may be improved in form. 
In the following instance, before the rest pause was ‘introduced, the 
work curve, averaged from a number of workers, showing the out- 
put for each half-hour throughout the day, rose until 9:30 A.M., 
remaining at the same level until 11 a.m., then declining, next 
rising from 12 to 12:30 probably through the influence of end- 
spurt, and finally falling slightly until 1 p.m. when there was an 



320 HEADINGS IN INDUSTRIAL PSYCHOLOGY 


hour^s break for dinner. After a rest period of seven minutes had 
been introduced at 11 not only was the curve throughout at a 
higher level, but the level was much more uniform than in the 
previous curve, indicating perhaps a lessened call on excessive 
voluntary effort, and more orderly, rhythmical method of work. 
In the afternoon work curve, under both conditions a spurt occurs 
at 4;30; but where the rest pause was introduced (at 4 p.m.) the 
improvement was maintained and the curve continued to rise right 
up to 6 P.M., the end of the da 3 r^s work, whereas, before the intro- 
duction of the rest pause it fell during the last half-hour. When 
no rest pause was interpolated at 4 p.m., the work curve fell sharply 
from 4 to 4:30; but after the seven minutes^ rest had been intro- 
duced at 4 P.M., the work done during the remaining twenty-three 
minutes of the half-hour actually exceeded that done in the same 
half-hour when no rest pause was interpolated. Despite a 3 per 
cent reduction in total working hours due to the pause, a more than 
6 per cent increase in output, with less fatigue to the worker, re- 
sulted. The workers greatly appreciated the pause. 

In another experiment an increase of over 14 per cent in output 
was obtained by the introduction of a fifteen minutes^ interval in 
the morning and the afternoon, which the workers, engaged in 
another factory on the same work as that referred to, spend mainly 
in a change of work, not merely in rest. They spent the pause in 
collecting materials, a task which had been previously carried out 
partly during the first few minutes of each morning^s work, partly 
distributed irregularly throughout the remainder of the day. The 
output curve showed an enormous improvement in form as well as 
in height. The workers were unanimous in their approval of the 
change. 

Improvement Before Rest Pause , — That a rest pause may also 
show an improvement of output not only after but also before the 
pause is indicated by the following data obtained by Wyatt and 
Ogden in a laboratory experiment consisting of adding series of 5 
digits during morning and afternoon spells of work. The percent- 
age increases of output owing to the rest pause were : 

Morning Afternoon 

Before the pause 12.1 19.8 

After the pause 20.5 24.1 

Interpretation of Worle Curves , — ^A well-shaped curve should not 
show too many irregularities, for these indicate the excessive play 
of voluntary effort and inadequate help from habit and rhythm. 
It should not decline too greatly towards the end of the spell of 
work, for this indicates excessive fatigue. Irregularities, initial 
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rises and final falls there must always be; an absolutely flat curve 
is unobtainable. End-spurts may or may not be present, but they 
are so variable in occurrence that they cannot in general be con- 
sidered as diagnostic of a good or bad form of work curve. 

Parmer has recently attempted to indicate the conclusions which 
may be drawn from changes in the shape and level of the work 
curve due to a change of conditions. First, the curve may remain 
the same in shape but be on a higher level. This he regards as 
signifying that a greater output has been obtained under the new 
conditions with the same amount of effort, and with the same 
fatigue effect of the day’s work. Second, the curve may keep prac- 
tically on the same level but now be of a far better shape. We 
may then infer that the operation has been facilitated by the 
changed conditions in the sense not that it can be performed with 
greater speed, but that the cumulative effects of its repetition are 
less fatiguing than in the original method. Third, the curve may 
be on a higher level but of a worse shape. Here we may assume 
that the increased output has resulted from a quicker and more 
fatiguing method of working, such as may be expected when 
methods of speeding up are introduced with little regard to the 
health of the worker. Lastly, the curve may be on a higher level 
and also of a better shape. When this occurs, we are no doubt 
justified in considering that it indicates an easier, speedier and 
less fatiguing method of working, yielding a higher output with 
less fatigue to the worker, despite the fact that he is repeating 
the operation a larger number of times during the day. 

Variations Due to Individual Reaction and Type of Work . — But 
it must be remembered that, under otherwise similar conditions, 
the ideal work curve cannot be realized for every worker and for 
every type of work. Some individuals work better in short 
stages and by spurts, others over longer periods and more 
uniformly. The rest pauses which increase the output of 
some workers will, as has been shown by research in this 
country, reduce the output of others. Moreover, some types of 
work are characteristized by considerable muscular fatigue. In 
these the work curve must be expected to fall considerably towards 
the end of the morning’s work, to show a fair recovery after the 
mid-day break, followed by a progressive, well-marked fall through- 
out the afternoon. On the other hand, operations requiring skill 
and dexterity would be expected to show a work curve rising slowly 
in the morning to a maximal peak, as the worker settles to his 
work, followed by a less obvious fall (adaptation preventing or 
outweighing fatigue), a less complete recovery after the mid-day 
break (owing to loss of adaptation), and a smaller decline towards 
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the end of the afternoon. Again, the work curve of operations 
characterized by rh 3 rthmical movements may be expected to show a 
good increase during the morning as the worker settles down to his 
rhythm, after which the output is relatively well-maintained 
throughout the rest of the day, provided that the hours of work 
be not excessive. 

All these expectations have been verified in an inquiry conducted 
on behalf of the United States Public Health Service. The 
stability of output occurring in the case of rhythmical work was 
found to be still greater in machine work, a steady rise occurring 
up to the third or fourth hour of the day, after which there was 
little variation in the rate of production. But, as would be ex- 
pected, these curves varied in shape according as they were obtained 
from an 8-hour plant or a 10-hour plant, those from the latter 
showing a slower rise in the morning, and an earlier and greater 
fall throughout the afternoon. 

Characteristic Curve for Monotonous Work , — Attempts have been 
recently made to claim that a special form of curve is apt to appear 
in monotonous work, the worker coming fresh to it at the start of 
the spell, then becoming bored with it and finally looking eagerly 
to its termination as the end of the spell draws near. The curve 
of monotonous work, if this claim be substantiated, falls in the 
middle of the spell and is higher on either side of it — ^thus being 
absolutely inverse in shape to the ^^norma?^ work curve which 
reaches its maximum not far from the middle from the spell of 
work. 

Effects of Working Cortditions , — ^Lastly I must draw attention, 
however briefly, to the importance of such influences as lighting, 
humidity and temperature upon output. 

The work of Wyatt, Weston and Elton has shown that in the 
process of cotton-weaving the use of artificial light reduces output 
by 6 per cent, and that in the more delicate processes of silk and 
fine-linen weaving it reduces output by 10 and 11 per cent 
respectively. 

In fine-linen and in cotton-weaving Weston and Wyatt have 
shown that owing to the discomfort and fatigue of the weavers, 
eflSciency falls when the wet-bulb temperature rises beyond about 
73°F., despite the fact that a higher temperature and a higher 
degree of humidity are favorable from the point of view of their 
physical effects on the manufacture of the material. 

The effects of temperature on output are indicated by the data 
of seasonal variations obtained by Vernon in the iron and steel 
industry and by Parmer, Brooke and Chambers in the glass industry. 
The Complex Character of Fatigue. — ^I have said enough to indi- 
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cate the impossibility of defining fatigue in a way satisfactorily for 
the application of any tests devised to measure it. The inter- 
polation of a test inevitably introduces a change of attitude and a 
change of interest or the complication of some other feeling. The 
subject may be gratified, be annoyed, or, as is sometimes the case, 
apathetic, at being called away from his daily work to the test. He 
may be amused or alarmed at the apparatus which is applied to 
him or remain completely passive. Also, he may become bored 
with the test, to which he is repeatedly submitted. Such influences, 
varying at different times and in different persons, cannot fail to 
affect the results of a test even when it is of such a character that 
the worker cannot voluntarily control his behavior to it, as is the 
case, for instance, in measuring cardiac, vascular, or respiratory 
activity. If, on the other hand, the test be opened to the voluntary 
control of the subject, e.g. a dynamometer test or a test of adding 
figures, dotting circles, or erasing a prescribed letter from printed 
matter, we are dependent almost entirely on the conscientiousness 
of the subject for our belief that he is always doing his best at 
the test. 

If we continue to use (and it is almost impossible to avoid using) 
the term fatigue in industrial conditions, let us remember how 
complex is its character, how ignorant we are of its full nature, and 
how impossible it is in the intact organism to distinguish lower 
from higher fatigue, to separate the fatigue of explosive acts from 
the fatigue of maintaining attitudes, or to eliminate the effects of 
changing interest, excitement, suggestion, and the like. In indus- 
trial psychology, our hope lies rather in the study not of fatigue 
tests but of the curves of actual output, endeavoring to analyze the 
various influences at work and to observe, by the comparison of 
curves obtained under different conditions, how industrial efficiency 
may be improved. 


2. Solving a Production Problem 
Anontmous, ‘Tatigue in Intensive Work,” Iron Age, 93:1097 (1914) 

At a session of the Efficiency Society held January 27, to dis- 
cuss methods of introducing scientific management in the foundry, 
Arthur Brewer, superintendent, Bridgeport Brass Co., Bridgeport, 
Conn., mentioned the following instance of the value of considering 
the fatigue factor in intensive work : 

We had constructed a large Hurley cumulator. A part of this 
cumulator was some 40 or 50 feet up above the railroad track. We 
first figured on putting up an elevator; and then we decided that 
it would be best to put up an incline. We began a long incline 
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from the foot to the top of the cumulator. I haven^t the precise 
figures for the grade. We made a premium rate based on the in- 
formation we had as to the length of time it took the man to wheel 
a barrow from the bottom to the top ; the length of time it took 
to roll on the level, going up a certain incline, and the time it took 
them to turn around and come back. We arranged a premium rate 
which we deemed was correct, and the men were put to work. I 
may say that all our men are now accustomed to the premium rates. 

They started on this particular work and by noon they were 
exhausted. In short, they had not made good, and it was very 
evident that their rate was bad. A man who was well-versed in 
these matters investigated, and in five minutes he discovered the 
diflBculty. The men were working too hard. 

Finally, we arranged for the foreman on the cumulator to blow a 
whistle at certain intervals, and we set a clock where he could see 
it, and at intervals — I believe it was 12 minutes — ^he blew the 
whistle, and the men on the work would stop where they were, sit 
down on the wheel-barrow and rest two or three minutes. When 
the foreman blew the whistle again they would resume work for 
another 12 minute period. The first hour of work showed a re- 
markable change and the second day they made a very good 
premium allowance, and the third day they made some forty per 
cent premium. 

We found that if a man is allowed to go ahead at his own pace 
he does not realize how much rest he requir.es. He is anxious to get 
the premium and he works so hard that by night he is exhausted. 

3. Simple Alteration in Hours of Work 

H. M. Vebnon, Speed of Adaptation of Output to Altered Hours of Work, 
Report No. 6 of the Industrial Fatigue Research Board, 5-8 
(His Majesty’s Stationery Office, London, 1920) 

Output in the tinplate industry was studied in respect of the 
millmen. The rolling of red hot tinplate ^‘bars^^ into thin plates of 
steel, which are subsequently tinned, is a continuous process lasting 
from Monday morning till Saturday afternoon, and the millmen 
usually work three 8-hour shifts per 24 hours. If there is a break- 
down of machinery or a shortage of material they may be made to 
work four 6-hour shifts, or occasionally, six 4-hour shifts, and I 
obtained output data under the two systems of shift at four different 
factories. The data are subject to two variable conditions. Firstly, 
owing to the strenuous character of the millmen^s work, there is 
a seasonal variation of output, and on an average output varied 
from a maximum of 104.4 in January to a minimum of 94.0 in 
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August. This variation was corrected for by dividing each week^s 
output by the appropriate average output of the month. Secondly, 
the quality of the output produced (expressed as "height of boxes'" 
of tinplate) varies somewhat from day to day and from week to 
week, and though I was able to correct the data obtained at two of 
the factories for this variable I could not do so at the other two 
factories. At one of these two latter facories the weekly output 
per mill was ascertained for six years, and during this period the 
men went on to 6-hour shifts for periods of 6, 8, and 19 consecutive 

TABLE I 

Hourly Output of Tinplate Millmen 


Week 

Preceding 
8-Hour Shift 
Period 

Intermediate 
6-Hour Shift 
Period 

Succeeding 
8-Hour Shift 
Period 

1st 

100.1^ 


100.7 


99.5^ 


2nd 

98.5 


104.1 


102.9 


3rd 

100.1 


108.6 


100.3 


4th 

100,6 


106.8 


100.5 


6th 

103.5 


104.5 


102.5 


6th 

100.4 


103.8 


96.1 


7th 

8th 

100.5 

102.9 

-100.2 

107.4 

iis.n 


90.4 

94.7 

- 97.9 

9th 

95.3 


107.0 


94.3 


10th 

101.2 


115.3 


97.0 


11th 

98.8 


113.8 


97.7 


12th 

100.0 


112.4 


95.5 


13th 

101.3 


113.3 

-111.4 

96.4 


14th 

lOO.lJ 


112.4 

lOl.sJ 


16th 



108.4 




16th 



110.2 




17th 



108.9 




18th 



110.5 




19th 



110.0 





weeks. In the other factory the output was acertained for 4% 
years, and the men went on to 6-hour shifts for periods of 7, 24 
and 76 consecutive weeks. I have averaged these six sets of data, 
and in Table I are recorded the relative hourly output values during 
the 14 weeks immediately preceding the reduction of hours when 
8-hour shifts were worked, during 19 weeks when G-hour shifts were 
worked, and during the 14 weeks immediately following the change 
of shifts from 6 hours back to 8 hours. The 6-hour shift values are 
the averages of six sets of data only for the first six weeks recorded, 
and after that they relate, first to five sets of data, and then to 
three sets. The succeeding 8-hour shift values relate to six sets of 
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data, but it is to be remembered that they follow immediately on a 
6-hour shift period which varied in duration from 6 weeks to 76 
weeks. 

The results are plotted out in the figure shown below, the dotted 
lines drawn through the curves representing the average values re- 
corded in Table I. It will be seen that the output kept fairly steady 



WEEK 

Output of Tinplate Millmen 

during the initial 8-hour period, but on changing to 6-hour shifts, 
showed no response in the first week. Then it rose rapidly, and 
reached a maximum in ^e eighth or tenth week. In subsequent 
weeks it was somewhat irregular, but from the 8th to 19 th weeks it 
averaged 111.4, as compared with a value of 100.2 in the 8-hour 
period. 


4. Fatigue Factors Measured ly Variability 

J. D. Weinland, “Variability of Performance in the Curve of Work,” 
Archives of Psychology, 87:6-6, 66-67 (Columbia University, 1927) 

The muscular work with which this report deals consists of: (1) 
lifting a 10-pound weight with the second finger in the standard 
Mosso ergograph; (2) lifting a 25-pound weight with a gripping 
motion of the hand similar to squeezing a dynamometer; (3) 
squeezing the Smedley Dynamometer; (4). lifting a weight of 12, 
18, 24, 30 pounds by contracting the muscles of the upper arm 
and bending the arm at the elbow in a device adapted from the 
regular gymnasium chest weights; (6) lifting a 30-pound weight 
attached to the foot by binding the leg at the knee and drawing it 
toward the body; (6) lifting an 80-pound weight with a kiiid of 
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rowing motion with the body in a sitting position, involving prac- 
tically all the muscles of the body. 

Ten subjects took part in the experiment and carried out a daily 
program of work for a period of about 6 months. Each subject 
passed through a training period on each machine and then entered 
upon a schedule of work which was planned so as to control con- 
ditions as far as feasible and to make possible a number of com- 
parisons of specific data. 

Each period consisted of: (1) A series of rhythmical muscular 
contractions, or lifts of the weight, lasting until exhaustion. The 
rhythm of these contractions was controlled by a metronome beating 
at 1-, 2-, or 3-second rate, except in a few cases where, with the 
metronome silent, the subject was allowed to choose his own rhythm. 
(2) A rest period was allowed of 5, 10, or 20 minutes. (3) An- 
other series of muscular contractions followed similar to those 
before rest. 

All work was graphically recorded upon a k 3 niiograph, so that 
each work period described above yielded a work curve, showing the 
height and number of individual muscular contractions and a 
record of the time signals produced by the metronome. The sub- 
jects were instructed to do their best at all times and to continue 
lifting the weight as long as possible. They were paid at a generous 
rate per hour and cooperated heartily in the experiment. 

The height of each contraction in the work curve was measured 
with a millimeter rule, and the number of contractions counted. 
From these measurements the computations embraced in this report 
are derived. Prom the above brief description it will be clear that 
during each ^Vork period” two ^Vork curves” were made, the 
second curve following the first one after an intermission or rest 
period. . . . 

Results and Conclusions, — 1. Eelative variability of output in- 
creases with fatigue. This is found true for total variability which 
includes the fall in the curve ; it is found true for incidental varia- 
tions; relative variability of several curves from an average curve 
is found to increase constantly with fatigue. 

2. Variability of performance in beginning work can be affected 
by any one of a number of causes : the fact of having done previous 
work, the length of the ensuing rest period, the rhythm of work, 
the load, etc. It seems possible that variability might be made a 
measure of the effect of any one of these factors, by keeping all the 
others constant. 

3. The variability curve for output in any one period is deter- 
mined somewhat by the weight pulled. The deviations of several 
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curves at different points in those curves are very definitely affected 
by the weights pulled. 

4. Individual differences in variability are both striking and 
important. These are found in comparing different parts of the 
individual work curves, and in comparing different work periods. 

, 6. Individual differences appear to be greatest at the low output 
end of the work curve. 

•6. The increase of variability with fatigue is due rather to a 
loss of control than directly to the exhaustion of muscle. 

7. Deviations among several work curves at different points in 
those curves are greater toward the low output end of the curves, 
but less again near the exhaustion point. 

8. DiflBculty in keeping time to a metronome increases with 
continued work. The tendency is to lose time. 

9. The amount of time expended on work in the individual 
strokes is proportional to the amount of work done as measured by 
length of stroke. As work goes on the subject spends less time in 
working even though keeping time to a metronome ; his rest each 
second is longer, his stroke ^^smaller’^ in every respect. 

10. The contraction time of individual strokes is less than the 
relaxation time. 

11. Subjects do not always learn, with practice, to work in the 
most efficient way. This may be due to (a) a closer following of 
directions, such as those given in this experiment, that lead to more 
intensive but less efficient work; or (b) a gradual adjustment to a 
more congenial effort. 

•12. If the date for finishing the experiment is known to the 
subjects they tend to do more work in the last few work-spells than 
in the preceding ones. 

13. The degree of variability within the work curve appears to 
remain comparatively constant for a given individual, under par- 
ticular working conditions. 

•6. Mental Protection against Fatigue 

WnTEiNO Williams, Whafa on the Worker^a Mindt, 20-22, 28-30 
(Scribner, 1920) 

The men, of course, get to feeling that their work is never done. 
They have not the slightest interest in what it means or how it 
affects the operations of the mill around them because, I will say, 
nobody tries very hard to give it to them. It is all just a matter 
of doing as little work as the boss will allow. 

Last week I tried to get the good notice of the different overseers 
by sticking close to my knitting. The bunch, of course, discouraged 
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it — the hell ! Lotsa time^^ — and the bosses noticed me only 
when, after a long turn of work, I rested a moment. Their notice 
was the usual ^^Hey, dere 1 What da hell 1 Do you t’ink dis sleep- 
ing place 

Not always is this query put in a mean way. But it simply 
expresses complete lack of effort to secure interest or to give in- 
struction. The only thing in the world these ^^boys^^ have to give, 
or are asked to give, is their physical strength. They are hardly to 
be blamed if they try to guard their only capital by as many 
breathing-spells and as slow motions as the boss will stand for. 

We laborers spend most of our time down-stairs around the 
checker-chambers beneath the furnace floor. Lately I summoned 
my courage and butted into what I supposed was a company 
restaurant, but which I now find is run by a group of open-hearth 
men. They are not listless like the workers down-stairs; the/re 
very husky and seem trained down to the bone. But even the 
cattle-boat fo^c^sle never furnished such profanity. As they eat, 
their language is a goulash of blasphemy, obscenity, and filth. Of 
course, it^s mostly in fun and for show. But even at that I would 
not have believed it possible of ^^bums^^ — and these are mostly 
Americans earning around ten to fifteen dollars a day. 

Of course, every man working down in the hot and sooty checker- 
chambers with a boss’s eye everlastingly on him, dreams to become 
a helper on the ^^floor” up-stairs, where a man is a part of a crowd 
which gets paid according to the tonnage of good metal it gets out 
of the furnace — and paid well. But if he can’t be up there on the 
floor with him, the checker-brick tosser can at least begin to talk 
and think and swear like him — so, what the hell ! 

Any attempt to abate this line of talk should be based on the 
understanding of it. I am sure it has two causes. First, it is a 
sort of psychological ^^protective behavior.” It is the mind’s way 
of saying: ^^The only way I can accommodate myself to this fatigue 
is by not caring — by not taking it seriously.” By the same token 
it is a way of pouring pep into yourself by putting, as it were, a 
whip into your language — ^by steam-heating your talk. It makes 
your words, in a short-sighted sort of way, more galvanic on your- 
self, and presumably on others, and so makes a short cut to the 
maximum effect of your breath on yourself and others which or- 
dinarily can be secured, or at least aimed at, by the appeal of logic 
or good-will — ^these last being impossible because of fatigue. 

Then, second: Some one having started the ball rolling because 
he was tired and needed either the protection or the stimulus of 
super-heated language, standards are created for a sort of God-and- 
tnan-insulting upstandingness which requires everybody else to 
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measure up by going him one better. The trouble is that, like the 
dope fiend, who gets no ^Tcick” at all from what was once a huge 
dose, these ^Tielper” chaos now have a hard time finding any em- 
phatic way to express themselves. What can a man do when the 
most ordinary and inoffensive chair or tea-cup or sandwich is con- 
denmed to the uttermost, and when you call your best friend 
flippantly a triple or quadruple compound of the foulest and loath- 
somest possible conceptions — ^what can a fellow do when he really 
wants to use strong language ? 

As it looks now, the whole thing seems a combination of hard- 
working, husky humans trying to lessen the friction of circumstance 
by throwing out a sort of oil film of don^t care,^^ and then trpng 
to hold their own in association with each other in meeting the 
husky demands of their husky jobs. . . . 

As in the labor gang the outstanding feature of millwrighting is 
the long hours : 


Sunday double turn (every other week) 24 hrs. 

5 nights at 13 hours 65 hrs. 

Saturday night 15 hrs. 


104 hrs. 

Night-turn week you do nothing but work and eat and sleep— 
and not teo much of the last two, either. You have a half-hour 
each night for your dinner — ^meaning, by the way, three more, or 
107 hours under the plant roof. And you are pretty tired for a 
heavy breakfast. Unless you cut down your sleep, you have a short 
time for supper at four-forty-five or five before going to work again. 
By saving part of my ^^idnight supper^^ for a morning snack, I 
cut out breakfast, got into a bath-tub at seven-ten, and then into 
bed at seven-thirty for sleep until three-thirty or four, with only a 
few minutes for letters or papers before putting on working clothes 
again. Pm told that ordinarily millwrights get more sleep ^^on 
turn^^ than our tar-guns gave us — though we did get some. 

With nothing but sleep in between the various nights, one turn 
seemed only the continuation of another, and the whole week felt 
like one continuous performance. 

In talking with the open-hearth floorworkers I found they felt 
the same way about their fourteen-hour night-tum. 

"This week just don^t count — a man ainH no good to nobody, in- 
cluding himself, and how the nights of the day-run week do go by 
before you get around to enjoyin' 'em," said one first helper. 

"It's bearable," said another, "when you can really catch your 
sleep. But when the flu was here, 'twas awful 1 Nearly all of us 
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had to wait on sick families — ^if we didnH have it ourselves — ^and 
for weeks we just went without sleep, seemed like, unless we could 
catch some around here on turn; and that was hard because, of 
course, every shift was short-handed/^ 

I know now that such a worker simply doesn^t have time to study 
or to grow or to learn English, or to keep a live eye on anything. 
I am constantly surer that one result of it all is that ^Vhat-the-hell” 
attitude — a man has got to take on the self-protection of the 
callousness which profanity represents or else get out of the long- 
hour end of the business. 

Another result of eight working-days, one week and six the next, 
year in and year out, is I^m sure, the local and highly familiar 
celebrity known as the ^Vhiskey-beer.^^ After every shift the saloon 
at the corner has its customers lined up three deep and fully one- 
half take a ^^arge smair^ glass of whiskey followed by a big beer. 
They down it quickly and walk away straight for home without the 
slightest joviality. But all say one or two of these ^^shots^^ helps 
them get a good da/s sleep. 

Frequent discussion is given to which saloon serves the best and 
biggest whiskey. Otto, who has millwrighted here for nearly thirty 
years, has worked his fourteen-turn fortnights with only two days 
off in two years. Thaf s every day except two — Sundays and holi- 
days not excepted. He — ^with others — says youVe ^%ot to be blamed 
careful about getting lay-offs or they^l tell you there’s others at the 
gate that wants your job more’n you do.” He seems to believe one 
whiskey-beer pretty regular stuff for him, and that, if particularly 
tired three can be carried without discomfort or loss of decorum. 
Four requires hurrying home and to bed to avoid trouble. 

^Tive or six whiskey-beers, yes, all right. Fifteen ? — too much,” 
a Slavic laborer argued yesterday quite seriously. 

The heaters and other regular steel-workers tell of wanting every- 
thing to have a ^^kick” in it: 

^^Why, I remember last summer I had to do something for a good 
time, and damn me if I didn’t go off for a trip to Cleveland and 
spend $100.00 in three days !” 

I know how they feel. If you’re tired and are going to meet the 
financial loss of laying off for a day or two, you don’t want just 
ordinary amusements. You want something with a punch; you 
want something to jar you and give you a real sensation. An or- 
dinary show or movie is too tame. I’ll gamble that the eight-hour 
shift will bring an improvement in the local burlesque show 1 
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B. Inflnences of B«st Pauses on Production 

6. Testing the Ydlue of Pauses 

Rex Knight, "Work and Rest,” Industrial Psychology^ edited by C. S. 

Meyer, 77, 79 (Thornton Butterworth, Ltd., London, 1929); reprinted 
in U. S. by permission of Henry Holt & Co. 

^he rest pause should be introduced at about the time when the 
output has just reached its maximum. Working activity is then 
about to decrease ; and the pause, by warding off fatigue and other 
detrimental influences, will tend to maintain output at a high 
level. <lPor experimental purposes it will be best if only some 
of the workers are given the pause. Their work curve can then be 
compared with that of the other workers who have no ^^official” 
rest. If all the workers are given a pause at once, the subsequent 
data may be influenced in an unknown degree by accidental factors 
(such as alterations in equipment, in material or in other working 
conditions, or even by an influenza epidemic) as well as by the pro- 
vision of the rest. Thus the results of the pause will escape exact 
measurement. 

. The workers should therefore be divided into two groups of 
approximately equal ability; and one group should be given a 
pause while the other is temporarily treated as a ^^contro?^ group. 
(To ensure that the two groups wiU be about equal in proficiency, 
the workers may be ranked and then allotted alternately to the 
first group and the second.) Conditions apart from the rest pause 
will thus be the same for both groups. It will be necessary, how- 
ever, to keep the groups apart; otherwise those workers who have 
been given a rest may tend to regulate their output by uncon- 
scious imitation of the others. If the work curve of the group of 
workers who have been allowed a rest is then of more satisfactory 
shape, it may be inferred that fatigue has been reduced. 

« The length of rest pauses, no less than their position in the 
work spell, requires scientific investigation. The most favourable 
pause will reduce fatigue, boredom and other detrimental factors 
while at the same time preserving the ^Varming-up^^ effect (known 
as incitement), interest and other beneficial influences. Too long 
a pause, while reducing fatigue, may dissipate incitement; too 
short a pause, while preserving incitement, may insufficiently reduce 
fatigue. It would seem that the rate of restoration of working 
capacity is greatest in the early stages of the pause and progres- 
sively decreases as the rest proceeds. In certain kinds of mental 
work, rests of 2 minutes after 40 minutes' work in a spell of 1 
hour, and of 5 minutes after 80 minutes' work in a spell of 2 
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hours, were found to be more favourable than longer or shorter 
pauses. The results of many other experiments support the con- 
clusion that the value of a rest is not proportionate to its lengih, 

7. The Gains of Best 

R, B, Hebset, '‘Rests — Authorized and Unauthorized,” Journal of Per- 
sonnel Researchy 4:42-43 (1925); reprinted by permission of 
Williams & Wilkins Co. 

The various points brought out by investigation in both plants 
seem to suggest that rest is best achieved by complete relaxation. 
To accomplish this purpose in the factory it must : 

1. Relieve the workers as individuals or as a group from 

A. Tension 

(a) Physical tension 

(h) Mental tension 

(c) Both physical and mental tension 

{d) Physical tension and subnormal mental tension, i.e., dis- 
persed thinking 

B. All forms of restraint 

2. Allow full opportunity for a restoration of physical and mental 

balance. 

If we compare the effect of unauthorized resting or time stealing 
with this psychological norm, we can readily see that it almost 
entirely fails to satisfy the requirements. A complete relaxation 
of physical or mental tension is impossible, if the worker must 
remain near his machine in an attitude of work or has to steal 
away to a toilet. Under such conditions, the worker suffering 
from dispersed thinking is certainly very imperfectly removed from 
the dominance of his reveries, especially if they be unhappy. For 
the restraint of his machine or work is substituted the restraint 
of watching for the foreman. Certainly any sort of authorized rest , 
or even rotation of jobs is better than this deleterious time stealing. * 

Any firm which decides to introduce rests of any sort is inter- 
ested in seeing to it that their workers utilize the time given to the . 
best advantage, both of themselves and of the firm. At present 
most firms giving rests allow the workers to spend the time as 
they see fit, seeming to act on the unwarranted premise that the 
workers will vary the recreation in a manner best suited to the 
need of both individual and occasion. From observation of the 
workers^ actions one gains the impression that the older they are, 
the more they incline to complete quiet; the younger they are, 
the more they incline to conversation or dancing or athletics of 
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Bome sort. Moreover, the more physical fatigue enters, the more 
the workers tend to seek complete muscular relaxation, while purely 
monotonous labor or sedentary oflBce work induces a desire for 
change of position or brisk movement. Certainly all these possible 
methods of resting give some relief from tension and restraint and 
are beneficial, but they fail to aim at complete relaxation. They 
do not bring the individuals greatest restorative powers into action. 
This purpose can only be accomplished by a condition approxi- 
mating sleep, which is the most complete relaxation possible. 

As regards muscular fatigue, few objections to this proposition 
will be raised. When the problem is one of reducing the effects 
of mental strain or monotony, the case is not so clear. Yet experi- 
ence in psychopathological clinics has proved that both mental 
strain and obsessive reveries are relieved and checked most effec- 
tively by the induction in the patient of complete muscular relax- 
ation. Such relaxation is but a preparatory measure to the induc- 
tion of sleep. 


8. Regularity of Spontaneous Rests 

H. M. Vernon, T. Bedford and C. G. Warner, Rest Pauses in Heavy and 
Moderately Heavy Industrial Work^ Report No. 41 of the Industrial 
Fatigue Research Board, 20-21 (His Majesty’s Stationery 
Office, London, 1927) 

Men engaged (at a day rate) on work of a moderately hoavy 
character such as road making, agriculture, and dock labouring, 
have been found to take rest- pauses from work amounting to about 
11 minutes per hour. If the work is of a regular character, the 
men spontaneously take rests with considerable regularity, usually 
at about six-minute intervals ; but with more varied work the rests 
become more and more irregular in frequency and duration. 

Piece-rate workers employed on work requiring a similar degree 
of physical energy probably take shorter rests than day-rate 
workers, but even in them the rests are frequent. The more arduous 
the work the longer the rests, and in the heavy work of pitch 
loading they amount to 23-26 minutes per hour, and in rolling 
tinplates to from 14-28 minutes per hour. The men take similar 
amounts of rest throughout the working day. 

Colliers take rests varying from 7 to 22 minutes per hour, ac- 
cording to the atmospheric conditions under which they are work- 
ing. Prom 5 to 9 minutes of this time is voluntary, each voluntary 
rest taken usually being of less than a minute in duration. The 
involuntary rests (generally due to lack of tubs) are only a ninth 
as numerous as the voluntary, but they last three times longer. 
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It is calculated that they have only a fifth the value of voluntary 
rests in relieving fatigue. 

The colliers take rests with extreme irregularity, owing to the 
very varied nature of their work. It would be quite impracticable 
to devise an artificial scheme of rest pauses for them. 

9. Determining Rest Periods 

G. H, Shepabd, “Effect of Rest Periods on Production,” Personnel Journal, 
7:186 (1928) ; reprinted by permission of Williams & Wilkins Co. 

The effect of rest periods on fatigue in light-heavy muscular 
work was tested in the laboratory by having students work at a 
gymnasium chest-weight machine under controlled conditions. 

The results indicate that a worker on light-heavy muscular work 
and on an eight-hour day, cannot give his maximum output unless 
he rests at least 16.66 per cent of the time during working hours. 

There were some indications that it is best to increase the 
proportionate sizes of rest periods as the day advances and fatigue 
accumulates. 

The subjects of this study, who were students and of superior 
intelligence, were able, after a little instruction and experience, 
to select work and rest periods for themselves almost as well as 
anyone who made tests on them. 

10. Pessimistic Revery as a Symptom of Fatigue 

Elton Mayo, “Revery and Industrial Fatigue,” Journal of Persormel Re” 
search, 3:274-278 (1924); reprinted by permission of 
Williams & Wilkins Co. 

The evidence we gathered was obtained at first by observation 
and by conversation directed to reveal the nature of the reveries 
that accompanied work. By this means we speedily discovered 
that almost every worker suffered from foot-trouble for which he 
apparently knew no effective remedy. Many also laid claim to neu- 
ritis in various localities of arm, shoulder and legs. In addition 
to this, we discovered that their reveries were apparently monoto- 
nously and uniformly pessimistic. Occasionally a worker would 
flare out into apparently unreasonable anger and incontinently 
leave his job. Their own opinion of their work was low. ^^You 
need strong legs and no brain for this work.^^ ^Tiecers get dis- 
gusted, they are always getting disgusted.^^ 

Rest Periods Introduced . — ^After some discussion of the evidence 
and the situation, the management agreed to institute two or three 
ten-minute rest-periods in the morning and again in the afternoon. 
In these periods, the workers were to be permitted to lie down ; we 
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undertook to instruct them in the best method of muscular relax- 
ation. By this means, we hoped to remedy, at least in part, the 
postural fatigue they suifered and also to interrupt and, if only 
temporarily, dispel the pessimistic revery. 

We began with one team of piecers, about one-third of the total 
number, and the results were interesting from the first. The men 
themselves were pleased and interested; they speedily adopted the 
method of rest we advised. The effect was immediate — symptoms 
of melancholy preoccupation disappeared, the labor turnover 
ceased, production was maintained, the morale generally improved. 
It became evident that such marked effects could not be attributed 
to the mere elimination of physical fatigue. In the first place, 
the effect showed itself immediately whereas, according to investiga- 
tors such as C. S. Myers and H. M. Vernon, the relief of physical 
fatigue is not expected to show for possibly two months. In the 
second place, the improvement of morale seemed to include workers 
not upon the team. In October of last year, the management, 
pleased with the improved condition of the men, decided to extend 
the rest-period system to include the entire personnel of the spin- 
ning department. This made it possible for us to do what we 
could not do before — ^to measure the effect of the rest-period upon 
the productivity of the department. Until October, 1923, the spin- 
ning department had never earned a bonus ; in October and every 
month since, with one interesting exception, the spinners have made 
a bonus addition to their wages. . . . 

Effect on Output and Turnover , — The period from October, 
1923, to January, 1924, demands no lengthy comment. The men- 
tal and physical condition of the men continued to improve and 
whereas the financial incentive of the bonus had not operated to 
stimulate production while they were fatigued, they now began to 
be pleased by the fact that they were earning bonuses as never be- 
fore, and yet simultaneously feeling less fatigued. The system was 
not, however, altogether satisfactory. It had occurred to some one 
in the factory (not an executive ofiBcer) that the rest-period idea 
might be improved. The men were accordingly made to ^^eam” 
their rest-periods ; that is, they did not necessarily get a rest at a 
set time, they were allowed to rest only after completing a certain 
operation. This meant that they could not expect a definite number 
of rests at stated periods. On some days, they had two rest-periods 
only. For the most part, they had three or four in the day and 
the innovation worked fairly well. 

This general condition continued until Friday, February 16, 
when in response to a heavy demand for goods, the rest-period sys- 
tem was abandoned. For a week, the department continued to 
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work without rests and on the following Friday, February 22, I 
found that the old pessimistic reveries had returned in full force 
accompanied by some of the former symptoms of fatigue. I im- 
medi^itely appealed to the executive oflBcer in charge and he ordered 
the resumption of the rest-periods on Monday, February 25. I 
had at the time no knowledge of the sharp fall in productive effi- 
ciency that was taking place. I had based my action entirely on 
the symptomatic revery I had come to know. On Monday and 
through March, the rest-periods were resumed, but the old unsatis- 
factory method of requiring the men to earn their rest-periods was 
employed. The consequence was that in March, the incidence of 
rest-periods was highly uncertain and irregular. On a given day, 
certain men might have no rests at all, others would have one, 
two, three, or rarely four. In spite of this, the productive capacity 
of the department shows in the chart, a distinct tendency to im- 
provement in the latter part of March — a tendency which I at- 
tribute to diminished physical fatigue rather than to mental causes. 

At the end of March, the president of the concern summoned a 
conference to discuss the cause of the remarkable diminution from 
80 to 70 per cent in respect to productive efficiency. We were 
able to point out that in March there had been a recrudescence of 
absenteeism, an ill which had notably diminished in the October 
to February period. This recrudescence meant that the men were 
taking their rest-periods in the form of ^^missed” days, a proceed- 
ing which did not greatly remedy their fatigue and which produced 
chaos in the factory. We put it therefore that the question was 
not whether a certain proportion of their working time was to be 
given up to rest. We were asking in effect that a less proportion 
should be thus allotted, but that it should be done systematically. 
In addition to this we were able to claim that the whole rest-period 
system had never had a fair trial. In other words, it had not been 
possible for a worker to know as he entered the factory in the 
morning that he was assured of a definite number of rest-periods 
in the day. 

At this stage in the discussion, the president decided upon a 
somewhat heroic experiment. He ordered that during the month 
of April, the spinning-mules should be shut down for ten minutes 
at a time four times per day and that all hands from the foremen 
down should lie down and rest as they had been instructed to do. 
There was some difficulty in securing the requisite amount of floor- 
space for approximately forty men to lie down by their machines 
and in securing sufficient sacking to provide for their comfort. 
With the exception of the president himself, there were few who 
believed that this drastic alteration of method would result in in- 
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creased production. The men themselves believed that the forty 
minutes lost by forty men per day could not be recovered. They 
pointed out that their machines could not be speeded up and that 
» ^^there was no other way of recovering the lost time.^^ In spite of 
this, the returns for April showed an improvement on March. The 
March figure had been 70 per cent, the April figure was 77V^. 
This, while it represented a 7^ per cent gain in the company's 
rating, was actually a 10 per cent improvement. The men had had 
their rests, the pessimistic revery had again disappeared; simulta- 
neously their morale had much improved, and they had earned a 
two and a half per cent bonus. In the month of May and there- 
after, the president ordered a return to the system of alternating 
rest-periods, with this difference, that each group of three men in 
an alley was to determine for itself the method of alternation, the 
understanding being that every worker was to have at least four 
such periods daily. In the month of May, the average efficiency 
of man-hour production was 801/4 per cent. In June, it reached 
the then record high figure of 85 per cent. 

QUESTIONS 

1. How would you set up a critical experimental check of the alleged 
beneficial effects of rest pauses? 

. 2. Summarize the major mental and physical consequences of fatigue. 
Give the evidence for each assertion. 

3. What is the difference between genuine fatigue and sensations 
or ‘‘feelings” of fatigue J What is the remedy for each? 

4. What other terms are commonly applied to “pessimistic reveries”? 



CHAPTER XII 
THE WOEKINQ ENVIRONMENT 

Man does not labor in a vacuum. His mind is in constant 
reciprocal relation with the environment. Some of these en- 
vironmental features facilitate performance and some inhibit 
it. A primary objective of an eflSciency program would be to 
elevate the favorable factors to a maximum and reduce the un- 
favorable ones to a minimum. 

The undesirable elements in the ordinary plant can be 
quickly identified because of their obtrusive nature. Lighting 
which is too strong is as bad as feeble light. Optimal illumi- 
nating conditions must be determined specifically for each build- 
ing and room, giving due regard to such variables as the nature 
of the work, time of the day, source of illumination, design of 
the interior, etc. 

Ventilation is a difficult thing to regulate, but the workers’ 
comfort and output can be tremendously enhanced by attention 
to this factor alone. An obstacle to progress in this direction is 
the persistence of the antiquated chemical theory of ‘‘bad air 
the truer physical theory of ventilation will modify practice in 
the right direction. Air movement rather than proportion of 
carbon dioxide seems to be the critical element in good ventila- 
tion. As in the case of light, optimal ventilating conditions 
depend upon the normal temperature and humidity of the work- 
shop, the amount of physical effort involved, the presence of 
odors, etc. Strenuous bodily work, e.g., requires lower tempera- 
tures than sedentary occupations. 

Much of industrial noise is unnecessary. A little ingenuity 
has reduced the rattle of most engines’ to a steady purr ; there 
is no reason why more careful lubrication and the installation 
of shock-absorbing floor bases could not also eliminate most of 
the vibration which is even more damaging than sheer noise. 
It must' be admitted that man possesses a remarkable capacity 
for adjusting to sound stimuli, so that after a period of exposure 

th^ are disregarded. In fact, some laboratory studies suggest 
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that a certain amount of noise possesses a dynamogenic effect, 
i.e., actually heightens performance. However, it is known that 
such dynamogenesis takes place at the price of greater expendi- 
ture of energy, and that in the long run the drain upon the 
organism will be excessive. * 

Improvement of work conditions not only effects output di- 
rectly but also indirectly through the beneficial influence upon 
morale. The urge to work is modified by many apparently 
minor items such as clean surroundings, pure water, sanitary 
toilet facilities, etc. There is nothing ^^paternalistic” in these 
provisions, and where such a term is applied it generally indi- 
cates an unwillingness to do what ought to be done. Paternal- 
ism is unwarranted interference in a man’s private affairs or 
doing for him what he can do just as well for himself, such as 
selecting a bride; but it is not paternalism when management 
aids its employees to obtain benefits which they could hardly 
secure alone, such as social insurance in its various forms. 


1. Oljectiondble WorJcing Conditions 

HEinti DB Man, i/’oy in Work, translated from the Gorman by Cedar and 
Eden Paul, 167-169 (Holt, 1929) 

The following demand special mention as conditions in the ma- 
terial environment of the worker at his occupation which may be 
among the causes of distaste for work: 

(a) Unhygienic workshop conditions (bad air, too high or too 
low a temperature, excessive dampness of the atmosphere, defective 
ventilation, dust, evil-smelling raw materials, etc.) 

(b) Bad hygienic conditions outside the workshop proper (in- 
sufficient or unsavory lavatory accommodation, lack of proper cloak- 
rooms and washing appliances, etc.). 

(c) Dangers attendant on the occupation. 

(d) Excessive noise from machines or other working appliances. 

(a) Poor light. 

(/) Lack of cleanliness in the workshop. 

(g) The depressing influence of an ugly and uncongenial en- 
vironment. This may concern either the inside of the workshop, 
or its outside, or both. Among such influences must be counted 
the degrading symbolism of identifying the workers by numbers, 
the prison-like aspects of many factories and factory gates, the 
beginning and the ending of work to the sound of the factory 
whistle, etc. (In Levenstein’s Arieiterfrage, page 133, a Berlinese 
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plush weaver is reported as saying: am whistled to and from 

my work, as the boss whistles to his dog.”) 

These causes are so familiar that it would be superfluous to 
illustrate them by specific examples drawn from the reports. It is 
worthy of note that in most instaflces a remedy could be found that 
would not entail serious technical or economic difficulties. Of 
course we must not overlook the fact that often enough the workers 
have been so much demoralised by the ^^occupational complex,” 
have been so much disheartened by the unconscientiousness, nig- 
gardliness, and slovenliness of bad employers, as to give some justi- 
fication for employers^ refusal to improve matters on the grounds 
that the workers would not heartily cooperate. This vicious circle 
must be broken by initiative from the workers^ side as well as from 
the employers. In such cases the first step may be decisive. The 
courage for such a step would be commoner if it were not that the 
workers are held back as a rule by the feeling that they have no 
personal interest in output, and the employers by their unaclmowl- 
edged dread of admitting the existence of guilt. 

A. Illumination and Vision 

3, Characteristics of Vision and Illumination 

A, T. PoFFENBEBGEB, Applied Psychology, 188-191 (Appleton, 1927) 

The most effectual lighting methods are conditioned by certain 
characteristics of the visual mechanism, which are innate and con- 
sequently common to all human beings. A description of these 
characteristics will clear the way for a discussion of illumination 
problems. First among these conditions is the instinctive tendency 
to turn the eyes toward bright objects in the field of vision, so 
that the light shall cast an image upon the center of vision, which 
is the region of clearest vision upon the retina. This turning of 
the eyes is synon 3 rmous with visual attention ; it appears soon after 
birth and is one of the first signs of the infantas attention to its 
surroundings and its discrimination of objects. Not only does it 
appear early, but it is never completely outgrown. The actual 
movements may be inhibited, not, however, by a failure of the 
muscles to contract, but as a result of the voluntary contraction of 
antagonistic muscles. Any attempt, then, to prevent this instinc- 
tive act of attention, if it succeeds at all, requires extra muscular 
effort voluntarily controlled, and consumes energy. 

The second important characteristic of the visual mechanism is 
the nature of the sensitivity of the retina to light. The main point 
to be noted in this connection is that the retina differs considerably 
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in sensitivity in its different parts. It is commonly supposed that, 
because one can see most distinctly when looking directly at any 
object, the part of the retina thus concerned, the so-called center of 
vision, is also the most sensitive. This, however, is not the case, 
for the region around the central one is much more sensitive to 
light intensity. The difference may be best described by saying 
that the peripheral parts of the retina are always adjusted for dim 
or weak lights, while the center of the retina is always adjusted 
for bright lights. So true is this that the center of vision with 
which one sees best in bright lights is practically blind in dim 
light, while the peripheral parts are used for vision in its stead. 
This rather striking fact may escape our observation yet a very 
simple experiment will at least give an indication of it. If one 
watches for the stars to appear as darkness descends in the evening, 
he is surprised to discover them first out of ^^the tail of his eye^^ — 
that is, he sees them first in indirect vision, or with the sensitive 
peripheral region of his retina. What are the consequences of this 
adjustment of the peripheral retina for very weak lights? Every 
one knows the unpleasant effects experienced upon coming from 
darkness into very bright light, a temporary blindness, or if not 
that, an uncomfortable glare which rather quickly disappears. 
Now the peripheral portions of the retina are always in this rela- 
tively sensitive state, comparable to that of the central portion of 
the retina after fifteen minutes in darkness. Bright lights falling 
upon the eyes from the side produce an uncomfortable glare. 

A third characteristic of the eye is the tendency of the accommo- 
dation mechanism always to adjust itself so as to see clearly or 
focus properly upon the object which is being looked at or attended 
to. So, just as there is a tendency to turn the eyes toward a bright 
object in the visual field, so is there a tendency to focus upon it 
in order to see it clearly. This is either an instinctive reaction or 
it is acquired extremely early in life, and is almost impossible to 
overcome, as any one knows who has tried to learn to fixate a given 
near object while attempting to pay attention to another more dis- 
tant object. There is thus a constant conflict between the tendency 
to accommodate for the object of involuntary attention and the 
object voluntarily looked at. 

A fourth characteristic is the contrast effect produced when 
neighboring parts of the retina are stimulated with lights of differ- 
ent intensities or colors. For instance, when a dark and a light 
object are viewed side by side, the white looks whiter and the black 
looks blacker than if seen alone. In a word, the contrast effect is 
always in the direction of the greatest opposites, a white object 
inducing a black by contrast, etc. This phenomenon is especially 
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pronounced upon the peripheral parts of the retina, hence a bright 
object seen in an otherwise dark field has its brightness enhanced 
and as a result of this an uncomfortable glare is produced. 

From a consideration of these four characteristics of vision, we 
can derive one of the most fundamental and yet one of the most 
often violated laws of illumination, namely, that the whole visual 
field should he as nearly uniformly lighted as possible. If a person 
is reading in a room with a ceiling light and unscreened side lights 
along the walls, each one of the latter forms a bright image or a 
glare spot upon the sensitive peripheral part of the retina. Con- 
trast effect with the darker background tends to make this image 
appear even brighter than it is. This stimulation arouses the reflex 
tendency to turn the eyes toward the light source, and at the same 
time the tendency to change the accommodation of the eye from a 
near point to a far point. One of three effects will be produced: 
the reflex responses will occur, with the consequent distraction of 
the attention from the book; or they will be inhibited as a result 
of the contraction of antagonistic muscles, at the expense of con- 
siderable strain and effort; or there will be a continual fluctuation 
in direction of the eyes and their accommodation from the book to 
the distracting light. This muscular strain will produce pain in 
the eyes and head, nervousness and general fatigue, in addition to 
the discomfort due directly to the glare. 

It is largely the value of uniformity of illumination which makes 
natural lighting, or daylight, more efficient than artificial lighting, 
because with the former an even distribution of light is more likely 
to be attained without intention. Even here, however, there may 
be a lack of uniform distribution. Wrong location of the windows 
and skylights, incorrect color of wall coverings and window shades 
and the presence of polished surfaces from which the light may 
be reflected may serve to weaken the advantages of natural light. 
Most of these faults may be corrected by simple means, such as 
the use of ground glass in windows, removal of polished objects or 
giving them a dull finish, and painting the walls a soft yellow or 
gray. For instance, if the walls are very dark, as with blackboards 
in schoolrooms, there is so much difference in the intensity of the 
direct light from the windows and the reflected light from the 
walls, that the uniformity of distribution of light is destroyed, and 
the evil glare effects of contrasting surfaces appear. The polished 
nickel trimmings of a typewriter or its glossy white keys are suffi- 
cient to add much to the strain and fatigue of a few hours^ work. 

It is with artificial lighting that the most flagrant disregard of 
this rule of even distribution occurs. In lighting from exposed 
sources it is not unusual to find the brightest surface from 1,000,- 
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000 to 2,600,000 times as brilliant as the darkest; and from 300,000 
to 600,000 times as brilliant as the reading-page. These extremes 
of brightness in the held of vision are, tests show, damaging to 
the eye. 

3. The Factors in Lighti/ng and Their Effect on the Efficiency 

of the Eye 

C. E. Febree and G. Rand, “The Ocular Principles in Lighting,” Trans - 

actions of the Illuminating Engvneermg Society y 20:273-288 (1025) 

Perhaps an analysis of the act of seeing would be helpful. Two 
groups of functions are involved: the resolving power of the re- 
fracting media or the power to form clear images on the retina; 
and the resolving power of the retina or the power to discriminate 
detail in the images formed. The resolving power of the retina 
may be further subdivided into three functions : the power to sense 
colorless light, brightness sensitivity; the power to sense colored 
light, color sensitivity; and the power to discriminate separateness 
of detail or what is commonly called space discrimination. The 
explanation of the serviceability of light and of its elaboration into 
a satisfactory system or plan of illumination is to be found in terms 
of the effect on these functions and their interactions, both momen- 
tary and through a period of time. For example, wave length, 
intensity, composition of light and purity affect the resolving 
power of the refracting media or the power to form clear images 
on the retina; intensity, brightness or luminosity, hue and satura- 
tion, the power to discrfininate detail in the image formed or the 
resolving power of the retina; and evenness of illumination, even- 
ness of surface brightness, diffuseness of light, and angle at which 
the light falls on the work, an interaction between these groups 
of functions. 

Wave-length of light affects the clearness of imaging through 
diffraction. Because of this phenomenon faint rings of light form 
about each point in the image. These rings known as diffraction 
rings or circles, overlapping neighboring points, serve to blur the 
image. Their breadth varies directly as the wave-length of light 
and inversely as the aperture of lens used, determined by the 
breadth of the pupil. From this it follows that clearness of 
imaging varies inversely as the wave-length used and that the lens 
should have its highest resolving or focussing power for a short 
wave-length. For example, it is well known that in microscopy 
the highest power to discriminate detail is given by the short wave- 
lengths and that in microphotography the sharpest images are 
formed on the photographic plate by these wave-lengths. 
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If then it is true that the eye sees most clearly when used in 
conjunction with the microscope under the short wave-lengths it 
might be inferred that an analogous result would be obtained when 
it sees its object by its own powers alone. This, however, has been 
found not to be true, at least for the seeing of black letters or other 
characters on the printed page illuminated by the wave-lengths in 
question. The clearest seeing, also the greatest speed, power to 
sustain, etc., are given by the wave-lengths in the mid-region of 
the spectrum, — the yellow, the orange-yellow and the greenish- 
yellow. Moreover, this result is not surprising when we consider 
the difference in the factors involved in the two cases. The short 
wave-lengths form the clearest images on the retina, but the wave- 
lengths in the mid-region of the spectrum give the retina its high- 
est power to discriminate detail in these images. That is, in the 
visual field the image-forming function is involved only once ; and 
the advantage of the short wave-lengths due to the diffraction effect 
is more than compensated for by the greater advantage given to the 
retina by the wave-lengths in the mid-region of the spectrum. In 
vision with the microscope, however, the image-forming function is 
involved twice, that is, another refracting system has been added 
to the eye and whatever affects this function favorably, becomes of 
correspondingly greater relative importance in the total act of 
seeing. 

The relation of wave-length to lighting is obvious. None of our 
artificial illuminants are entirely colorless — all have a dominant 
wave-length or group of wave-lengths. Some even, the so-called 
filamentless illuminants, approximate spectrum lights in their sim- 
plicity or purity. Unfortunately, however, these illuminants do 
not radiate exclusively or dominantly the wave-lengths of the spec- 
trum which have been found to give maximum acuity. Moreover, 
the hue of the illumination given is not the most favorable for the 
discrimination of the black letter on the printed page. 

Purity of light affects the clearness of imaging through chromatic 
aberration. Aberration circles form about each point in the image 
due to the difference in the focal length of the lens for the different 
wave-lengths. Clearness of imaging which depends upon the num- 
ber and breadth of these circles sustains a direct relation, there- 
fore, to the number of wave-lengths making up the light in ques- 
tion and their displacement from each other in the spectrum. 

The influence of composition of light is a combination of the 
effects of wave-length and purity; the shorter the wave-lengths and 
the greater the purity the clearer is the image formed. In drawing 
conclusions from this with regard to lighting, however, one must 
remember that clearness of imaging is only one of the functions 
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involved in clearness of seeing. The retinal powers and what are 
favorable to them must always be taken into account. One might 
be tempted, for example, to conclude from what has just been said 
of purity and composition that lights of the greatest purity, namely, 
spectrum lights and the illuminants which most closely approxi- 
mate them in simplicity, give uniformly greater clearness of seeing 
than mixed lights. This is not true. Spectrum lights do give 
greater clearness of seeing than mixed colored lights of the same 
hue, saturation and luminosity; but white light, which is made up 
of all the wave-lengths of the spectrum mixed in what is called a 
balanced or neutral proportion for the eye, gives a better power to 
discriminate detail on the printed page than any colored light of 
equal luminosity even though of spectrum purity. As will be seen 
later, this is due to the fact that color forms an unfavorable back- 
ground against which to discriminate details in black which more 
than balances the disadvantage of the slightly blurred image due 
to the mixed character of the white light. 

Hue of color , — The effect of color on the power of discrimination 
should be discussed in relation to the type of detail that is to be 
discriminated. If the detail is a black letter or other printed char- 
acter, hue of light determines the quality of background from which 
it must be distinguished. Some hues are apparently more favorable 
than others as a background for the discrimination of details in 
black. All hues are inferior to white in this regard. Repeated tests 
have shown that white is the best background on which to discrimi- 
nate details in black. 

Saturation may be deafened as the proportion of the chromatic or 
colored to the achromatic or colorless component of the sensation 
aroused by the light. As the saturation is increased for any hue 
its inferiority in relation to white as a background on which to 
discriminate details in black is increased. The colors in the mid- 
region of the spectrum owe their superiority to other colors in this 
regard in part to their hue and in part to their low saturation. 
This point has been determined through a large number of tests 
on spectrum lights selected at eight significant points in the spec- 
trum; mixed colored lights, spectrophotometered to give their com- 
position ; and the artificial illuminants : kerosene, gas and electric, 
including the various types of carbon and tungsten lamps and six 
Welsbach mantles differently colored by varying the proportion of 
ceria and thoria. In some cases the tests were made with the lights 
equalized in luminosity alone ; and in others when equalized both 
in saturation and luminosity. The equalization in luminosity alone 
was made to duplicate the conditions in a lighting situation; the 
equalization in both saturation and luminosity to determine whether 
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both saturation and hue must be taken into account in listing the 
factors which affect the powers of the eye. 

Intensity as a factor should be discussed in relation to kind of 
light. In case of white light the effect of increase of intensity is 
to increase its luminosity or brightness. This increase of lumi- 
nosity gives a greater power for clear seeing independent of sharp- 
ness of imaging through its influence on the retina\s power to 
discriminate detail in the image. There is an effect too on the 
sharpness of the image formed by the refracting system due to the 
contraction of the pupil. That is, the narrowing of the pupil 
excludes the aberration effects and other irregularities resulting 
from the use of the periphery of the lens and cornea and by 
narrowing the cone of light from each point in the object reduces 
the size of the diffusion circles formed by faulty focussing. 

The following points may be noted with regard to the benefit of 
increase of intensity: (1) The benefit is greater when the work or 
details to be discriminated are small than when they are large. 
(2) It is greater for an eye that is defective in refraction than for 
the normal eye. (3) It is apparently greater for the old than for 
the young eye. These effects are not difficult to understand. The 
larger and clearer the image formed the less need has the retina 
of high intensities of light to enable it to discriminate detail and 
the less it benefits by increase of intensity of light ; and, conversely, 
the smaller and more blurred the image is the more need is there 
for high intensities and the greater is the benefit from increase of 
intensity. It is a matter of common ophthalmic experience to find 
that an eye which is apparently well enough corrected for medium 
and high intensities of light is not well enough corrected for low 
intensities. Small defects and blurrings of the image that give no 
trouble at high illumination may give a great deal of trouble at 
low illumination. Unless there is some accompanying photophobia 
there is a general demand among glass wearers for more light. 
Particularly do they find a low speed in the use of the eye at low 
illuminations and diminished power to sustain clear seeing through 
a period of work. 

Among the reasons why an old eye needs more light and should 
derive more benefit from an increase in the amount of light, the 
following four may be mentioned: the inferior imaging power of 
its refracting media; the diminished transparency of the media; the 
decay in all of its processes of adaptation and adjustment; and 
the failing powers of the retina itself. In this connection it may 
not be out of place to note also the danger of the prolonged my- 
driasis attendant upon low illumination to old eyes suffering from 
a predisposition towards glaucoma ; likewise, the similar danger to 
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this type of eye from the inflammatory conditions which may be 
set up by the strain resulting from working or reading under an 
inadequate amount of light. In determining the amount of light 
needed for different people and for different conditions of working, 
all of these facts should be taken into account. And especially in 
case of all eyes should it be noted that the effect of intensity of 
light on the speed of seeing and the power to sustain clear seeing 
through a period of work is much greater than on acuity itself. 
The eye sees its object much more quickly, sustains its powers of 
clear seeing very much better, fatigues less quickly and suffers less 
discomfort under daylight intensities than under those found in 
artificial lighting by present practice. These facts have an im- 
portant bearing on industrial lighting, particularly in those indus- 
tries in which a high grade of performance is required of the eye. 
In such industries an increase of intensity of light should result 
in an increase in the ease and speed with which the employees do 
their work and a better power to sustain a given level of perform- 
ance throughout the working period, provided that the increase of 
intensity is secured under the proper conditions of distribution. 
This latter, however, is an important qualification to add. If the 
increase of the intensity of the illumination is to be accomplished 
by a proportionate increase in the number and brilliancy of bright 
sources of light in the field of view or by an increase of glare on the 
working surface, the attempt will result in harm, not good. Twelve 
years ago we would not have considered it safe to speak in favor of 
increased intensities. Now owing to the great advancement that 
has been made in wa^s and means of delivering the light safely 
and effectively to the eye, we consider it not only safe but strongly 
advisable. The large difference in intensity between a room well 
lighted by daylight (10 to 20 foot-candles) and a room lighted by 
artificial light according to present standards of practice (5 foot- 
candles and more often less) is in our opinion no small factor in 
the difference in the eye^s well-being and vigor and efficiency of 
performance in the two cases. The room well lighted by daylight 
gives us the best results for the eye that have as yet been obtained 
and we will not go far wrong in taking it as our pattern for artificial 
lighting with regard to intensity as well as for color and composi- 
tion of light and the factors which come under the head of dis- 
tribution. 

In this connection too it may not be out of place to note the 
mentally stimulating effect of high intensities of illumination. All 
are familiar with the somnolent effect of low and the wakeful in- 
fluence of high illumination. Many are not able to sleep at all in 
the full light of day. Personally, one of the writers is a poor night 
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worker. He was astonished at the curative effect on this very 
annoying disposition produced by more than doubling the intensity 
of illumination under which the work was done. Two reasons may 
be noted for the benefit : the relief from eye-strain produced by the 
higher intensity of light, and its generally stimulating, mentally 
awakening, consciousness-heightening infiuence. Again, however, 
the caution must be urged against the increase of intensity through 
the introduction of high brilliancies into the field of view or glare 
on the working surface. If these are involved a premature drowsi- 
ness and loss of mental alertness through eye fatigue are induced 
rather than warded off by the increase of intensity. . . . 

More important, however, than any of the factors pertaining to 
the light itself, with the exception of intensity of light, are the 
distribution factors: evenness of illumination, evenness of surface 
brightness, diffuseness of light and the angle at which the light falls 
on the work. The desirability of evenness of illumination is too 
obvious to need much comment. That is, unevenness of illumina- 
tion is not only poor economy of distribution, but when the 
differences are large in conjunction with differences in surface re- 
flecting power they introduce glaring contrasts and harmful 
brilliancies into the field of view. Unevenness of illumination of 
the reading page or other working surface too leads to eye fatigue 
by causing the eye to see its objects unequally well as it travels 
over the page, which tends to induce changes in adjustment to 
rectify the deficiency. With the exception of changes in pupil size, 
these changes are maladjustments which work against, rather than 
for clear seeing, and tend to fatigue the eye. These ill-suited 
changes which take place automatically when the eye is trying to 
clear up its vision as the result of the conditions imposed by bad 
lighting will be discussed at a later point in the paper. 

Diffuseness of light and the angle at which the light falls on the 
work are important as contributive factors in relation to the dis- 
turbance which is commonly called glare on the working surface. 
The other important contributive factor is the way in which that 
surface reflects the light that falls upon it. Surface reflections are 
of two kinds, specular and diffuse. Specular reflection occurs from 
surfaces which are polished or glazed; diffuse reflection from sur- 
faces which are mat or rough. The relation of specular and diffuse 
reflection to the problem in hand may be summarized as follows: 
(1) Diffuse reflection alone is serviceable to vision. The eye sees 
its objects in the working plane only by light diffusely reflected from 
that plane. The light specularly reflected is either entirely wasted, 
not entering the eye at all, or worse than that, is directly harmful 
to vision. Which of these two results is obtained depends upon the 



860 EEADINGS IN INDUSTRIAL PSYCHOLOGY 

relation of the angle at which the surface receives the light and the 
angle at which it is viewed by the eye. When the difference between 
these two angles is great, the former result is obtained; when it is 
not so great, the latter, and in inverse relation to the magnitude 
of the difference. (2) The light diffusely reflected from the surface 
spreads from each point as it would were the surface itself a source 
of light and, when focussed, forms an image of the surface. With 
light specularly reflected, however, this is not the case. Only the 
direction of the beam as a whole is changed ; the angle of spread or 
divergence of the component rays is not affected. When a beam 
of light so reflected is focussed an image is formed of the source, 
not of the reflecting surface. When viewing a surface from which 
both kinds of reflection occur, the eye focusses, therefore, for the 
diffuse, not the specular reflection. The result is an image of the 
surface overlaid and blurred by a partially focussed image of the 
source. (3) The disturbing effect of specular reflection reaches 
its maximum when the surface is illuminated by a direct beam of 
light and is viewed by the eye at the same or approximately the 
same angle as that at which the light falls on the surface. It is 
comparatively slight when this surface is illuminated by diffuse 
light and is, moreover, independent of the angle at which the 
surface is viewed. 

From these considerations the relation of the harmful effect of 
specular reflection or glare to type of lighting system is obvious. 
If the light which falls on the surface is well diffused by one or 
more previous reflections and is evenly distributed, the confusion 
of vision from glare is tslight. However, if it be received directly 
from the source, concentrated and perhaps wrongly directed by a 
reflector, the effect is very trying indeed. A common cause of 
specular reflection from the working surface is the glazing or sizing 
of paper. One of the important speciflcations of the ideal printed 
page is the amount of glaze allowable. Obviously this depends to a 
large extent on the type of lighting employed. A great deal of 
glaze may be permitted when the illumination is received from 
totally indirect and dense semi-indirect reflectors or from direct 
reflectors provided with a means of diffusing the lights. A much 
smaller amount becomes intolerable when used under the non- 
diffusing types of direct lighting units. 

The most important hygienic factor, however, in artificial lighting 
as it is practised at the present time is evenness of surface "bright- 
ness or its converse, high brilliancies in the field of view. Color 
and composition of light, evenness of illumination, etc., have been 
handled pretty satisfactorily so far as the general run of eyes is 
concerned, and higher intensities can be produced without a great 
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deal of difficulty. The commercially most important method of 
changing the color and composition of light, however, has been to 
raise the temperature of the radiating body used as source. Wit- 
ness, for example, the color of light from the low temperature carbon 
lamp as compared with the high temperature, Mazda C, gas-filled 
lamp. These higher operating temperatures have increased enor- 
mously the surface brightness of the luminous filament and have 
rendered the need for protecting the eye from harmful brilliancies 
increasingly important. Among the detrimental effects of high 
brilliancies in the field of view the following may be noted : 

(1) The brilliant image falling upon a part of the retina highly 
sensitized because of its accustomed exposure to low illumination 
causes a sharp contraction of the pupil. A reduction of the pupil 
breadth by one-half means a cut-down of 75 per cent in the amount 
of light entering the eye from the working surface. This in cases 
of artificial lighting, where the eye is already receiving too little 
light from the working surface, reduces enormously the ease, speed 
and power to sustain clear seeing of the details of that surface. 
That is, the effective light from a surface receiving 5 foot-candles 
would be cut down to 1.25 foot-candles by this reduction in the 
size of the pupil, and a surface receiving 3 foot-candles to 0.75 
foot-candle. This we scarcely need point out has its effect on light- 
ing bills as well as ophthalmic bills. Some idea of the magnitude 
of these exposures may be obtained from the following figures. In 
some of the lighting systems tested by us of a type now in common 
use, the highest brightness in the field of view, namely, the 
luminaire itself, ranged from 600,000 to 800,000 times that of the 
working surface when both were compared or photometcred in 
central vision. Had the brightnesses been compared as the surfaces 
were actually seen in the lighting situation — the working surface 
by the central portion of the retina and the luminaire by the more 
highly sensitized periphery — ^the difference would have been still 
greater. The harmful effects of these surfaces in the field of view 
increase, of course, with the number. And not only does the in- 
fluence of this factor cut down the light received from the working 
surface, but it greatly reduces the power to see details in that 
surface from other causes to be noted later. Obviously, the surface 
which should control the pupil^s reaction to light if that reaction 
is to be of service to clear seeing is the working surface itself, not 
the source of light. These abnormal contractions of the pupil 
induced by brilliancies many thousand times greater than are ever 
found on any working surface are also extremely uncomfortable and 
irritating to the sensitive iris. They doubtless lead to unhealthy 
congestions in the network of blood-vessels on the front and back 
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surfaces of the ciliary body and the train of evils which may result 
therefrom, and to inflammations and congestions in other parts of 
the eye. I need scarcely point out that a hypersemia of the con- 
junctiva soon takes place as the result of such an exposure due to 
this or some other harmful reaction within the eye. It is not alto- 
gether improbable too that a contraction of the pupil so largely 
in excess of the normal amount puts a strain on the muscles of 
accommodation because of the automatic tendency of the pupil re- 
action and accommodation to take place together in a more or less 
fixed relation. 

(2) The presence of a bright source of light or other surface of 
high brilliancy in the field of view produces a blinding effect 
through a phenomenon known as irradiation; that is, the source 
seems to be surrounded by a broad and intense halo of light, the 
intensity of which falls off as the source is receded from. This 
serves to confuse and blur seeing in direct relation to the intensity 
of the source and in inverse relation to its distance from the line 
of sight and the brightness of the remainder of the field of vision. 
Two causes of this phenomenon may be noted: the scattering of 
light by the refracting media of the eye which serves to throw an 
overlay of unfocussed light on the image of the working surface; 
and an induction or spreading of the excitation on the retina which 
produces a similar overlay in sensation. The effect of both of 
these factors on the clear seeing of details in black on a white surface 
is very similar to that produced by laying a coat of white paint 
over a white surface on which black letters or other characters are 
represented. The white or luminous overlay affects the black more 
than the white and the power to discriminate the black letters from 
the background grows less with an increase in the density of the 
overlay. 

(3) The presence of high brilliancies in the field of view pro- 
duces disturbances in the control of the mechanism of the adjust- 
ment of the eye which rapidly lead to the fatiguing of the muscles 
of adjustment and the loss of power to sustain the precision of 
adjustment needed for clear seeing. The most favorable conditions 
of illumination for maintaining easy and comfortable fixation and 
convergence through a period of time, compatible with other con- 
ditions of clear seeing, are to have the field of view uniformly 
illuminated with diffuse light with no extremes of surface brilliancy. 
The illumination of the retina then falls off more or less uniformly 
from center to periphery and the brightest image formed is that 
of the working surface. The image of the working surface then 
controls reflexly the adjustments needed for seeing details in that 
surface without opposition from brighter images. On the contrary, 
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the presence of high brilliances in the field of view produces a strong 
incentive for the eyes to fixate and accommodate fop them, which 
incentive must be controlled by voluntary effort. The result of this 
opposition of voluntary control against strong reflex incentives is 
to tire the eye quickly and to make it lose the power to sustain the 
precision of adjustment needed for the clear seeing of the work. 

(4) Brilliancies if too high may cause an actual damage to the 
retina itself. This damage may take the form of congestions and 
inflammations, scotomata or pathological blind spots, detachments, 
etc. . . . 

Eye-strain. — In the attempt to understand the effects of bad light- 
ing on the eye one of the most fundamental principles to keep in 
mind is that the eye is always under a reflex incentive to clear up its 
vision. This incentive is very strong, so strong that it is extremely 
diflBcult to oppose it successfully by an act of will or voluntarily to 
force the eye to make an adjustment detrimental to clear seeing. The 
eye has grown up under daylighting. Under this condition only 
three adjustments have developed and indeed only three are needed: 
the reaction of the pupil to regulate the amount of light entering 
the eye and to aid the lens in focussing the light from objects at 
different distances; and accommodation and convergence, to bring 
the object on the principal axis of the lens and the image upon the 
fovea, conditions necessary for the formation of the clearest images 
by the lens and for the best discrimination of these images by the 
retina. These adjustments take place under a sort of triple bond 
imposed by their common nerve supply, so strong that if one takes 
place the others also take place unless the power has been acquired 
of separating them, and even then their separation is accomplished 
only by great effort or strain. Artificial lighting with its un- 
natural and unfavorable conditions for clear seeing has come late 
in the history of the race and the eye has not developed any re- 
actions or adjustments to meet the conditions imposed. Yet the 
incentive to clear up its seeing remains and leads to adjustments 
which, if allowed to take place, serve only further to blur rather 
than to clear up vision. For example, a change in accommodation 
which is a change designed to clear up an image blurred by chang- 
ing the distance of the object is in no sense helpful, only harmful 
for clearing up an image blurred by bad conditions of lighting ; yet 
BO long as unclear seeing is present due either to a blurring of the 
image or unfavorable conditions for its clear discrimination by the 
retina, the eye will strive by the three adjustments at its command 
to remedy the deficiency. This striving to clear up its vision by 
ineffectual maladjustments is the cause of what is commonly called 
eye-strain. The misdirected effort or strain is of no service what- 
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ever to vision and leads rapidly to fatigue and exhaustion, to de- 
formities slight in their physical magnitude but great in their 
functional importance, to inflammations and congestions, and to 
hypertensions and other conditions not found in a healthy eye. If 
the eye could only be educated to lie down under the bad conditions 
of seeing for which it has not specific corrective adjustment, the 
cause of vision would be just as well or even better served and the 
eye itself would be a great deal better off. 

4. White Light for Increased Efficiency 

W. N. PyfiAKOV, “Influence of Illumination on Accident Rate,” Personnel 
Journal, Y:4-6 (1928) ; reprinted by permission of Williams & Wilkins Co. 

The majority of investigators agree with Dr. Max Poser that 
"Daylight, being a diffused light, to which our visual organ is most 
adapted, causes the least eye fatigue as many experiments have 
shown.^^ Perree and Rand explained the influence of composition 
of light, which is a combination of the effects of wave-length and 
purity, stating that "The shorter the wave-lengths, and the greater 
the purity, the clearer is the image formed.^^ "White light, which 
is made up of all the wave-lengths of the spectrum mixed in what 
is called a balanced or neutral proportion for the eye gives a better 
power to discriminate details on the printed page than any colored 
light of equal luminosity even though of spectrum purity.^^ The 
reason for this is obvious : seeing is due to the difference of reflec- 
tions from objects and their background. The ideal black body 
against ideal black ground will not be visible, but if placed against a 
favorable background of high reflective power it will stand out 
sharply and form a definite image. For this reason, the use of 
light with preponderance of any color forms an unfavorable back- 
ground. 

Obviously, therefore, the intensity of light is a relative term 
which should be considered only in relation to the hind of light. 
In the case of integral white light, the increase of visibility is in 
proportion to the increase of intensity or brightness. For colored 
light, however, the effect of increase of its intensity does not stand 
in direct proportion to speed and acuity of vision. 

Ordinary artificial light is colored light. Such colored light, de- 
pending upon its hue and saturation, is strong only in its subjective 
effect. For this reason, as the tests by Ferree and Rand have 
shown, a superficial comparison of colored and colorless light usually 
results in the wrong impression that colored light is brighter. 
Visibility, however, under such light is poorer than under the 
white light. 
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Very interesting tests made by Frank E. Carlson of the National 
Lamp Works of the General Electric Company, on relative value 
of daylight, tungsten filament, and mercury arc light as measured 
by visual acuity, shows, considering the zinc plate results, ^^that 
the advantage seemed to go very decidedly to daylight, with 
tungsten and mercury vapor ranking second and third respectively, 
throughout the entire range of intensity/^ Likewise, the tests on 
the effects of mixing artificial light with daylight on important 
functions of the eye conducted at Bryn Mawr College, seem to 
indicate that for all intensities the artificial light gave the poorest 
results, the daylight the best, and the mixture in equal proportions 
an intermediate result. . . . The clearest vision, as well as the 
greatest speed, power to sustain, etc., occur under the wave-lengths 
of the mid-region of the spectrum. While the short wave-length 
forms clear images on the retina, the wave-lengths in the mid- 
region of the spectrum give the retina its highest power to dis- 
criminate detail in these images. Dr. Poser asserts, therefore, that 
the excess of the yellow rays in most of our artificial light sources 
should be neutralized in order to approach daylight. It is not 
necessary, according to him, to obtain absolute standard of day- 
light quality, as determined spectroscopically, for our light sense 
can overcome some variation of color combinations in the light 
source without experiencing fatigue. The Bryn Mawr investigators 
agree with him by stating, however, that ^Hinfortunately none of 
our artificial illuminants are entirely colorless, — all have a 
dominant wave-length or group of wave-lengths.” Obviously these 
illuminants do not radiate the wave-lengths of the spectrum which 
help maximum acuity of vision. 

It is particularly important, in this connection, to remember that 
integrated white light (within the limits of spectral composition 
between sunlight and light under overcast skies) gives greater 
acuity of vision, greater speed of vision, more accurate discrimina- 
tion of details, correct presentations of colors and hues, and is 
more gentle to the eye without the necessity for the intensities 
which would be necessary with ordinary artificial light with pre- 
dominating wave-lengths. It is on this ground that Dr. Poser has 
arrived at the conclusions that fine detail work does not demand 
brilliant illumination, but a soft white light of moderate intensity. 
Such a light proves far more satisfactory and prevents eye fatigue. 

In other words, any change in the present method of artificial 
illumination which would produce integral white light, would in- 
crease speed of vision, acuity, power of sustaining, and color dis- 
crimination with lower intensities than would be necessary with 
colored lights produced by incandescent filament in a gas-filled lamp 



366 EEADDTGS IN INDUSTRIAL PSYCHOLOGY 


or vapor lamp. Furthermore, any change of lighting which makes 
the object easier to see at a lower level of illumination will also 
increase the speed of vision at the higher levels of illumination. 
This, translated into practical terms, means that an artificial light 
of spectral value approximating sunlight or overcast sky light will 
reduce accidents, increase production, reduce spoilage, and prevent 
unnecessary eye-strain. 


B. Ventilation 

6. Fundamentals of Ventilation 

C. P. Yagloglou, “Modern Ventilation Principles and Their Application 

to Sedentary and Industrial Life,” Journal of Personnel Research, 
3:376-377, 382-383, 389-391, 396-396 (1925); reprinted by 
permission of Williams & Wilkins Co. 

Preliminary Theoretical Considerations . — All life processes are 
accompanied by the generation of heat within the body, through the 
oxidation of the food substances that are taken in. In other words 
the human body resembles a combined unit of boiler tad engine, in 
which heat energy is liberated, and transformed into mechanical 
energy through the medium of muscles. The greater the muscular 
activity, the greater the heat produced in the body, which must be 
removed for life to exist. 

If this heat is retained within the body, the subsequent rise of 
body temperature produces feelings of depression and discomfort, 
while death may occur within a comparatively short period of time. 
Under normal conditions the body maintains a temperature higher 
than the atmosphere environment, and it therefore loses heat to 
the surrounding air and objects. The constant temperature of the 
body indicates that the rate of heat loss is regulated, within limits, 
so as to be equal to the rate at which heat is produced. 

Heat loss from the human body takes place in three different 
ways, namely, by radiation, convection, and evaporation. The body 
warms the surrounding objects and walls by radiation, in exactly 
the same manner as the sun warms the earth. The heated air in 
immediate contact with the surfaces of the body rises, due to its 
lower density, while cooler air takes its place, thus setting up con- 
vectional currents which carry away part of the heat developed by 
the body. In addition the air evaporates moisture from the surfaces 
of the body, which is cooled by supplying the latent heat required 
by this process. 

It follows that the physical conditions of the atmosphere is the 
determining factor in heat loss, and therefore is of utmost im- 
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portance to human comfort. If the temperature of the surrounding 
air is the same as that of the body there will be no heat removed 
by radiation or convection, and all of the heat produced within 
must be disposed of by the evaporation of perspiration. On the 
other hand, if the humidity is high, or when the atmosphere is 
saturated at a reasonably low temperature, little heat will be lost 
by evaporation, the greatest part being removed, in this case, by 
radiation and convection. 

Humidity is the water vapor or moisture that is present in the 
air. This quantity varies considerably, depending largely upon the 
weather conditions. In conjunction with the two principal con- 
stituent gases of air, namely, oxygen and nitrogen, water vapor has 
a partial pressure of its own, and the sum of the partial pressures 
of the three gases is equal to the barometric pressure. For every 
temperature there is a partial pressure of the water vapor at which 
the air is in a saturated condition, that is, it contains the maximum 
amount of moisture that it can hold at that temperature. This 
saturation temperature is called the dew point. As the temperature 
increases the partial pressure of the saturated vapor increases also. 
If the temperature drops below the saturation point some of the 
vapor will condense and its pressure is reduced, according to the 
new temperature. 

Absolute humidity is the amount of water vapor actually present 
in the air, expressed in grains per cubic foot or per pound of air. 
The ratio of the vapor actually contained in the air to the maximum 
amount the air will hold at the same temperature is called the 
relative humidity. For example a pound of air at 70 degrees 
Fahrenheit with an absolute humidity of 55 grains per pound is 
only 50 per cent saturated since at this temperature saturated air 
holds 110 grains of moisture per pound. . . . 

The Zone of Greatest Comfort . — ^A large number of people of 
both sexes totaling 130 in all participated in these experiments. 
Care was taken to select a representative group of people, engaged 
in different occupations and wearing customary but widely different 
types of indoor clothing. The psychrometric chambers were fur- 
nished with living room commodities and small tables were provided 
for light activities of the subjects, such as, card playing, reading, 
writing, and the like. 

In preliminary experiments with 12 subjects the probable upper 
and lower boundaries of the comfort zone were established. Start- 
ing well outside these two limits with the total number of subjects, 
the probable conditions of maximum comfort were approached from 
both directions to eliminate any possible effect of acclimatization 
to the same temperature. 
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A fresh supply of conditioned air was provided at all times, the 
temperature of which was kept constant for about an hour, or 
until the subjects of the experiments formed definite opinions as 
to whether the condition was cold, comfortable or warm. The 
humidity during these experiments varied from 30 to 60 per cent, 
and no measurable amount of work was performed by the subjects. 

The analysis of the results shows that at 58.5 degrees effective 
temperature the 130 subjects unanimously agreed that the condi- 
tion was too cold, while an effective temperature of 72.5 degrees 
was pronounced too warm for comfort. These two effective tem- 
perature lines constitute the extreme lower and upper boundaries 
of the comfort zone. 

At 61.5 degrees effective temperature half of the subjects were 
comfortable and the other half were cold, while at 70 degrees 
effective temperature the condition was pronounced comfortable by 
half of the subjects and too warm by the other half. This narrower 
zone may be taken as the comfort zone within which the average 
individual is comfortable. 

Finally it was found that the conditions of maximum comfort 
are represented by the 64.5 degree, effective temperature line, irre- 
spective of dry bulb or relative humidity, at which temperature 
about 98 per cent of the total number of subjects were comfortable. 
In round figures the 64.0 effective temperature line is the true 
comfort line to be adopted as the standard in heating and ven- 
tilating residences, schools, theaters, office buildings and all other 
places where mental work and light muscular activities are 
pursued. ... 

Application to Sedentary Conditions , — It is a well known fact 
that there is an optimum temperature of the environment most 
conducive to human comfort, and at which the body works most 
efficiently. This optimum temperature depends largely upon the 
nature of the work performed. The heat produced through the 
chemical changes within the body must be lost to the outside for 
the body temperature to remain constant. The greater the muscular 
activity the greater the heat produced, and the cooling power of 
the air should be correspondingly increased to effect a greater heat 
loss from the human body. 

The optimum temperature for individuals at rest, or otherwise 
engaged in light activities, in still air and normally clothed was 
found by the Research Laboratory to be 64.5 degrees effective 
temperature. In round figures an effective temperature of 64 
degrees should be adopted for dwellings, office buildings, theaters, 
schools and all other places where mental and light muscular work 
is performed in practically still air. 
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Although only the data for still air were determined experi- 
mentally by a great variety of individuals, a comparison of a 
number of equivalent conditions with still air and with 500 feet 
velocity, made by a few persons normally clothed, disclosed no 
definite variation. While all equivalent conditions are equally 
comfortable practical considerations limit the range of humidity to 
be ordinarily employed from 30 to 70 per cent. As a general rule 
relative humidities from 50 to 60 per cent will be found most 
desirable. 

The infiuence of atmospheric conditions in factories and work- 
shops upon the health and well-being of the occupants cannot be 
overlooked. The industrial worker spends the major part of his 
active life in an environment where heat, moisture, and in some 
special cases, injurious elements are constantly evolved by the 
process of manufacture. The conditions, as a result of their effect 
on the health and comfort of the workers, arc chiefly responsible 
for the quantity and quality of output and, therefore, for the 
general efficiency of the plant. 

In a report of the importance of temperature and humidity to 
physical work the New York State Commission on Ventilation 
states that men perform 28 per cent less physical work in a tem- 
perature of 86 degrees Fahrenheit with 80 per cent humidity than 
in one of 68 degrees Fahrenheit and 50 per cent relative humidity. 
An estimate of the daily loss in output in an average size industrial 
plant operating at an efficiency of 70 per cent mil reveal the 
material financial loss resulting from failure to control the tempera- 
ture conditions. 

It is a comparatively simple matter to produce and maintain 
proper atmospheric conditions indoors in winter. In summer, how- 
ever, with an outside temperature in the neighborhood of 95 
degrees the problem becomes rather complicated. The incoming 
air diffusing into the workrooms takes up heat liberated from the 
machinery in operation and from the bodies of the workers, and 
its temperature is increased considerably. 

While every factory is equipped with a heating system, little 
provision is made for cooling during the hot summer months, 
despite the fact that the greatest seasonal fluctuations in efficiency 
occur in summer. 

It has been shown in general how high temperature conditions 
can be improved by means of saturation and air movement. As an 
actual application of the method the case of an automobile factory 
is taken, where the average summer observations available for 1923 
were about 96 degrees dry bulb and 80 degrees wet bulb with prac- 
tically still air. This condition corresponds to an effective tempera- 
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ture of 84.7 degrees, and that a velocity of 300 feet will improve 
the situation by only 3.5 degrees effective temperature. Saturating 
the air, however, the dry-bulb temperature is reduced to 80 
degrees, and a velocity of 300 feet now applied will theoretically 
reduce the condition to about 72 degrees effective temperature 
producing a total improvment of 84.7 — 72.0=12.7 degrees effective 
temperature. 

In practice these theoretical values cannot be attained. Allow- 
ance must be made for the increase in temperature and decrease in 
the humidity of the air in diffusing into the workroom before strik- 
ing the bodies of the workers. In addition, the values will probably 
be affected by the clothing worn, and the type of work performed. 

In large factories the process requires the use of humidifiers and 
blowers, the latter forcing through ducts the cool air directly upon 
the workers. In addition to the cooling effect, a fresh supply of 
air is provided at all times to remove the products of respiration 
and various other injurious elements evolved by the process of 
manufacture. 

In small factories and workshops the desired cooling power of 
the air can be obtained by locally applied electric fans directing a 
current of air upon the workers. The velocity of the air being 
comparatively high a few feet from the fans the cooling produced 
by the wind alone will be sufficient in the majority of cases, without 
the use of humidifiers. . . . 

Comfort and Health of Worhers in Steel Mills and Allied In- 
dustries . — In the very hot industries of steel, iron, and tin manu- 
facture the workers defend chiefly on evaporation as the only 
means of eliminating bodily heat. The work is hard and is carried 
out under trying conditions of temperature. The men stream with 
perspiration and drink many kinds of liquids to replace the loss by 
evaporation. Owing to the heat and excessive perspiration they 
usually work with the upper half of the body uncovered, and 
alternate short periods of work with resting periods in which they 
cool off. 

Steel production is the most strenuous occupation in which 
thousands of men are engaged and often requires exposure to high 
temperatures which may reach to 220 degrees Fahrenheit a few 
feet from the furnace. In tinplate rolling mills the rollerman and 
behinder usually stand in temperature of from 100 to 120 degrees 
Fahrenheit working laboriously in the face of radiant heat from 
the furnaces and plates. In glass works the temperature in the 
vicinity of the furnace often reaches 140 degrees Fahrenheit, and 
the workers, like those in the metal industries, frequently rest while 
others take their places. 
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Continual exposure to these conditions is found to have an im- 
mense economic effect on the efiSciency and health of the workers. 
They become susceptible to disease, and invariably suffer from 
anemia and muscular and joint pains which eventually induce 
premature old age. 

A great deal has been done lately in an effort to improve work- 
ing conditions. Forced air blasts have been introduced in a few 
cases blowing fresh cold air over the heads of the men with bene- 
ficial results. Such a system lowered greatly the temperature and 
improved considerably the eflSciency in a tube plant in Pittsburgh. 
Its use has also been effectual in overcoming adverse heat conditions 
in bottle works and tin-plate factories and thus has increased con- 
siderably the output and decreased respiratory diseases. 

Besides the lowering in temperature effected by the circulation 
of fresh cool air, the movement of the latter greatly increases its 
cooling effect upon the bodies of the men, and the work proceeds 
with shorter periods of rest which otherwise were spent in cooling 
off. 

The experimental evidence in hand of the cooling laws of the 
human body is of great value in predicting just what is expected of a 
certain air velocity at a given temperature and moisture content 
when directed upon the bodies of lightly clothed individuals. This 
information further indicates that the most eflScient system of 
ventilating hot workshops is one in which the air is cooled by 
saturation and then blown through overhead ducts directly over the 
workers. In addition to increasing the cooling power of the moving 
air, saturation provides moisture to the relatively dry air and thus 
eliminates the burning effect of the dry hot air and its influence 
upon the respiratory organs. 

A condition of 112 degrees dry bulb and 86 degrees wet bulb 
existed in a steel mill in the Pittsburgh district with an average 
velocity of 100 feet per minute created by the natural circulation 
of air. It was observed that, in the hot summer months, the work 
did not proceed as fast as it did in winter, and improvements were 
contemplated through the installation of large blowers to effect a 
rapid circulation of air. 

In summer, however, the temperature conditions outside are too 
high to effect any appreciable lowering in the temperature at the 
working places by this method. Furthermore, as mentioned pre- 
viously, the effect of wind at these high temperatures is rather 
small to bring about a decisive improvement. 

The effective temperature of the condition is 91.0 degrees, and 
by saturating the air at 86.0 degrees and blowing it on the workers 
with a velocity of 400 feet per minute, it is theoretically reduced to 
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80.0 degrees which is a good working temperature for steel mills. 
The cooling produced is 91.0 — 80.0=11.0 degrees effective tem- 
perature, while if the velocity of the air is increased to 700 feet, 
the corresponding effective temperature will be 74.5 degrees and the 
resulting cooling 16.6 degrees effective temperature. 

If the workers could possibly derive the full benefit of the cool 
air bath these values will be realized in actual practice. In any 
case the improvement will depend on the effectiveness of directing 
the current of air upon the workers, and the temperature and 
humidity of the air as it strikes their bodies. 

QUESTIONS 

1. Explain in detail how a student should arrange his study table and 
chair with reference to windows and to artificial illumination. 

2. What are some simple inexpensive methods of providing for 
proper ventilation? 

3. Why is a high relative humidity a condition of the atmosphere 
with which the heat-regulating functions of the human being can- 
not cope easily? 



CHAPTER XIII 
ACCIDENTS 

The passage of Workmen’s Compensation Acts in most states 
and countries has thrown upon the employer the technical re- 
sponsibility for preventing accidents and financial liability for 
them when they occur. At first the problem was attacked by 
the development of mechanical safeguards such as boxing in 
revolving machine parts, rigid inspection of tools, compulsory 
wearing of goggles, etc. Safety engineers have designed in- 
genious and elaborate systems of protection on the principle 
that dangerous parts should be removed when not in use and 
used only under certain restrictions. 

It was soon discovered that while these devices decreased 
accidents to a large extent, the majority of mishaps were due 
to human rather than physical causes. Medical inspection at 
the time of employment was resorted to in the belief that per- 
sons disqualified on the ground of ill health, nervous instability, 
or previous injury could be identified before they became a 
menace to fellow workers. Many poor risks were undoubtedly 
eliminated thereby, since sensory defects do render a person 
more subject to certain types of accident. The numerous acci- 
dents which still occurred could be explained in no other way 
than in terms of certain qualities of the victim. The machinist 
who deliberately removed the protecting plates above the gears 
in order that he might feed his machine more comfortably is an 
instance of this. Temptation to exposure to danger might have 
been lessened had the safety mechanism been properly installed. 
Any device which interferes with free functioning of the 
worker is bad. 

Just as various psychological tests have been used to select 
applicants who will eventually be better producers for the 
company, so similar batteries of tests have been constructed to 
select applicants who will be less susceptible to accidents. It 
has been demonstrated mathematically, theoretically, and ex- 
perimentally that individuals vary widely in this respect. Some 
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persons, for example, are grossly deficient in a sense of spatial 
relations. A tendency to underestimate or overestimate dis- 
tances may be fatal in certain circumstances. It is a task of 
the future to refine these measures so that more delicate dis- 
criminations can be made. 

All accidents should be considered as outcomes of a complex 
set of antecedents. Some of these antecedents, such as fatigue, 
time of day and time of year, temperature, lighting, are 
causally related to the frequency of injury. Anything which 
betters these conditions will be, sure to infiuence favorably the 
ratio of accidents to output. This viewpoint of the interrela- 
tion among variables is fundamental to all research in industrial 
psychology. Accidents, for example, hinge to some extent upon 
conditions in the environment, and much of the morale of the 
working force in turn depends upon the real or reputed dangers 
of a given industry. 

Safety education has played a big part in prevention, but 
much of it could be more effectively conducted. Placards and 
warnings do little good unless they are conspicuous and certain 
to be read. Attention-getting devices should be used repeatedly ; 
pictures with a humorous note are preferable to those of tragic 
vein. That training is effective can be seen in the relation of 
injuries to length of service with the company. New employees 
show an accident rate many times greater than that of veterans, 
and the proportionate diminution is noticeable from month to 
month. However, it should be emphasized that when older 
employees do have accidents, their injuries seem to be more 
serious and the time of recovery is more prolonged. The re- 
sisting and recuperative powers of the organism obviously 
diminish with age. 

A. External Factors in Accidents 

1. Unexpected Conditions 

Botd Fisher, Mental Oauaea of Accidental 1-2 (Houghton Mifflin, 1922) 

Are we to blame for our minds? Even girls with high-heeled 
shoes shoidd not have fallen down that stairway. It was a straight 
flight, placed where you would expect it to be; it was well lighted 
and guided by a hand rail. The steps were wide enough and 
covered with safety treads. Surely, it had no hazard in iti^lf ; and 
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yet clerks, perfectly familiar with the fact that others had been 
injured there, and accustomed to using the stairs every day, on 
several occasions plunged headlong the whole length of the flight. 
We held many indecisive conferences at the Aluminum Castings 
Company about these stairs, which seemed to have the very devil 
in them. One day we happened to measure the width of the steps 
to compare with another flight. We were surprised to learn that the 
flrst step below the landing was two inches wider than all the rest 
below it. The secret was then out. A girl would take her flrst 
step down, looking where she put her foot, and adjusting it to the 
usual position on the edge of the step. Subconsciously she noted 
the width, and assumed that all of the other steps were exactly 
as wide. Then she placed her foot on the next lower step two 
inches too far forward, lost her balance, and came stumbling down 
to the bottom. 

The remedy, of course, was to extend the landing out two inches 
so that the steps were, then, all the same width. But, granting the 
necessity of doing that, one could not properly say that the steps 
were wrong. Taken singly, they were all right. The cause of the 
accident really lay in the subconscious mental operation of the 
person using these stairs. And this case is suggestive of many 
situations in which accidents occur because a perfectly normal auto- 
matic assumption by the mind does not record with the realities. 

2. Influence of Temperature and Other Conditions on Frequency 
of Industrial Accidents 

Ethel E. Osbobhe and H, M. Veenon, Two Contributions to the Study of 
Accident Causation^ Report No. 19 of the Industrial Fatigue 
Research Board, 17 (His Majesty’s Stationery Office, 

London, 1922) 

The number of accidents (cuts) experienced by the workers at 
three munition factories was found to be greatly influenced by 
temperature. The temperature was registered continuously for 9 
to 12 months at a projectile factory and a 6-inch shell factory by 
means of thermographs, and it was found that the accidents at the 
shell factory agreed with those previously observed at a fuse 
factory in reaching a minimum at 67° Fahrenheit. At the pro- 
jectile factory the minimum was at 72°, but the combined results 
gave 67° as the minimum. With fall of temperature the accidents 
increased gradually, and to a similar extent in men and women, 
till at 62° they were 35 per cent more numerous. At temperatures 
above 72° they increased very rapidly in men, but only to a small 
extent in women. 

The hourly incidence of accidents experienced by the day shift at 
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the projectile factory showed a qualitative resemblance to the out- 
put variations. They were low at first, rose to a maximum in the 
middle of the shift, and then fell away. The night shift accidents, 
however, showed no resemblance whatever to output, except during 
the last two hours. They were at a maximum during the first hour, 



Accident Frequency in Relation to Temperature 

then fell off sharply, and finally sank to less than half their original 
number. Probably this incident was largely psychical in origin. 

The influence of fatigue in causing accidents was shown at the 
6-inch shell factory. When the women worked the same 61-hour 
week as the men, their accidents were 91 per cent as numerous, but 
when their hours were reduced to 39% a week (those of the men 
being unchanged), their accidents fell to 78 per cent of those ex- 
perienced by the men. 

3. Speed versus Accuracy and Safety 

B. Mvscio, Two Contributions to the Study of Accident Causation, Report 
No. 19 of the Industrial Fatigue Research Board, 36 
(His Majesty’s Stationery Office, London, 1922) 

Data are given in this report showing that (1) an increase in 
rate of movement (for certain rates used) causes an increase in 
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the inaccuracy of movement, and that the faster the rate in opera- 
tion at any time, the greater in general is the increase in inaccuracy 
produced by any unit increase in rate; (2) Continuous work for 
several hours (in one case for 3^ hours) with tests of motor 
precision fails to show a gradual increase in inaccuracy but the 
very reverse, the resulting inaccuracy curve being almost the exact 
opposite of the typical industrial accident curve for the morning 
hours; (3) a curve for inaccuracy of movement, broadly similar 
to the typical industrial accident curve for the morning hours, can 
be experimentally obtained by gradually increasing the rate of 
movement in the morning period of continuous work with motor 
precision tests. 


TABLE I 

Showing the Results for Six Different Rates in an 
Aiming Test for Each Six Subjects 

Each number in the table obtained by adding together the distances 
of 180 shots, each scored to the nearest half millimeter, from the circum- 
ference of the bull’s eye; these 180 shots [at each rate] being distributed 
over six sittings* 


Subject 

Rates (Metronome) 

Totals 

60 

90 

120 

150 

180 

210 

A 

223,5 

228 


406.5 

542.5 

684.5 


B 

210 

270.5 


417.5 

556 

588.5 

2346.5 

C 

120.5 

111.5 

173.5 

263 

334.5 

556 

■mi 

D 

223 

182.5 

193.5 

301.5 

419.5 

476 

Im 

E 

148.5 

126 

148.5 

195 


304 

ISP 

P 

135 

163.5 

194.5 

224.5 

321.5 

367.5 


Average 

176.8 

180.3 

223.3 

301.3 

413.1 


B 


In view of what is known concerning hourly variations in speed 
of production, the conclusion suggested by these results is that the 
principal factor in the hourly variations in the number of indus- 
trial accidents is not ^^fatigue,” but rate of work. There may be 
hours of the work-day for which this conclusion is not true, and 
the question whether this is so or not is highly important ; but the 
conclusion seems true for the morning hours at least. 

It is suggested that further experimental data should be col- 
lected bearing upon the present question. Results should be ob- 
tained from a greater number of subjects than took part in the 
present experiments; longer periods of continuous work should be 
used; and tests (of muscular accuracy) involving a greater ex- 
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penditure of energy than the aiming and pendulum tests, should be 
employed. Modification of the present experiments in any of these 
ways might yield results more or less different from those given in 
the present report. 

B. Individual Differences in Susceptibility to Accidents 

4. The Distribution of Industrial Accidents 

M. Greenwood and Hilda Woods, Incidence of Industrial Accidents Upon 
Individuals with Special Reference to Multiple Accidents, Report 
No. 4 of the Industrial Fatigue Research Board, 3-6, 7-9 
(His Majesty’s Stationery Office, London, 1919) 

When a number of persons engaged upon a specific task is ob- 
served over a period of some weeks or months, they are often found 
to have sustained a certain number of casualties ; if such casualties 
are so trivial as to permit the victim to continue work, it may also 
be observed that the same person is injured more than once, so that 
the statistics of the whole period provide a certain number of 
persons who have passed through unscathed, some who have 
been injured once, others who have been injured twice, and so 
on. . . . 

Let us suppose that 100 equally capacious and equally accessible 
pigeon holes are bombarded with 20 balls, none of which can fall 
clear of the pigeon holes altogether, then the chance of any one 
ball lodging in any particular pigeon hole is one in a hundred, and 
at the end of the bombardment the distribution of pigeon holes 
with 0, 1, 2, etc. balls in each is given by the 21 successive terms of : 

-.nn /99 , 12®\ 

\100 100 / 

But the pigeon holes might not be of equal size. If some were 
very much larger than others, the former would receive a greater 
share of the balls and the distribution would be very different from 
that just given. Similarly if the pigeon holes changed size after 
the bombardment had commenced, the distribution would be 
affected. The extreme limits of the two modifications would be 
reached if either {a) all the pigeon holes save one were covered in, 
when the final distribution would necessarily be 1 pigeon hole with 
20 balls and 99 with none, or (&) if directly a ball entered a 
pigeon hole a lid fell — ^as in the trap nest of a poultry fancier — 
which would lead to an ultimate distribution of 80 pigeon holes 
with no balls and 20 with one each. 

These examples, although their analogy to the subject we are 
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engaged upon is but imperfect, start a train of thought. Knowing 
the form of the ultimate distribution of pigeon holes with various 
numbers of balls, it is evidently practicable to form a judgment as 
to the nature of the causes which have operated in the distribution, 
since these will completely determine the result. We say ad- 
visedly 'Jorm a judgment as to** and not ‘"prove what was** because 
an inverse problem of this kind presents certain difficulties which 
we have no space to discuss. Following up this trail might 
it not similarly be possible, from a consideration of statistics 
of multiple accidents, to reach a judgment as to factors pro- 
ducing these? 

To make our point clear, let us discuss the genesis of accidents 
more at large. We have not, however, to consider any general in- 
fluences common to the whole number of persons studied. Such 
influences will not affect the distribution of accidents as between 
individuals, but will modify the general scale ; they are of course of 
immense importance, because they may determine the total numbers 
of accidents sustained, but need another method of investigation 
and have in fact been studied by other workers. We are only 
dealing with the differentiation of individuals. 

The simplest hypothesis is that there is no differentiation, that 
industrial accidents are really accidents in the strictest sense, just 
as it is an accident if one draws the ace of spades from the well- 
shufiled pack, an accident if a particular pigeon hole receives a ball 
at any particular throw and so on. In that event, the statistics of 
multiple accidents would conform to the type of a pure chance dis- 
tribution of which the first arrangement of pigeon holes imagined 
above is one illustration. 

The most obvious modification of the pure chance scheme is to 
suppose that the workers did all start equal, but that an accident 
having happened to any individual that individuals chance of 
sustaining a second accident became different from what it was 
before. Such a train of events is common enough in human life. 
A person may acquire some disease by the merest accident, but 
passing through the attack will profoundly modify his chance of 
acquiring it again when the original conditions are, in all other 
respects, reproduced; he may be practically immune or conversely 
he may be much more sensitive to infection. The analogous schema 
in our sets of pigeon holes is that of the trap nests, although the 
analogy is imperfect because in that case not only is the future 
chance of the particular pigeon hole modified, which is correct, 
but, by the conditions that all 20 balls must ultimately rest some- 
where in the 100 pigeon holes (introduced for simplicity) the 
chance of the empty pigeon holes is also modified, which is wrong, 
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for the happening of an accident to onr person should not gen- 
erally affect anyone else^s chance. 

Thirdly we might suppose that all the workers did not start 
equal, but that some were more liable to suffer casualties than 
others; suppose there were only two classes, clumsy and careful 
people, then the analogy would be 100 pigeon holes, 50 having 
an opening of 1 square foot and 60 having an opening of 2 square 
feet and we should get another special distribution of multiple 
accidents. 

These three hypotheses correspond to three distinct policies of 
organization. 

If industrial accidents were found to be allocated upon a pure 
chance schema, the diminution of their number would be effected 
by a change of scale through administrative reforms inspired by 
researches into general conditions, but not into the individual 
physiology or psychology of the worker. Were the second mentioned 
hypothesis in better accord with the facts, there would be need for 
consideration whether the enhanced liability to accident after a 
first casualty (supposing the bias were in that direction) might not 
be reduced, perhaps by a compulsory period of rest, possibly by a 
short interval of different work. If, on the other hand, the third 
possibility materialized, it would follow that both initial selection 
of recruits and also a rapid elimination of those sustaining multiple 
accidents should have a great effect in reducing the casualty rate 
of the factory. , . . 

These three methods then, that of a Simple Chance Distribution 
(denominated in our tables by the letters C.D,), that of a Biassed 
Distribution (entered as B.D.), and that of a Distribution of 
Unequal Liabilities (indicated by U.D.), have been used through- 
out. A criterion of agreement between the deductions from the 
formulae and the statistical facts has been obtained by using Pro- 
fessor Pearson^s Goodness of Fit Test. . . . 

The C. D. hypothesis is altogether inadequate, while in a majority 
of cases the other two hypotheses provide good fits; but on a 
general review of the data it is apparent that the U. D. method is 
decidedly superior. In five cases the B. D. distribution fails, the 
U. D. only twice (it is noteworthy that two sets of data which 
neither hypothesis fits are mere enumerations of totals employed 
and therefore the guarantee of equal exposure to risk is much 
slighter than in other cases). The superiority of the method of 
Unequal Liability is not a mere consequence of using a formula 
with one more constant; two moments are involved in each cal- 
culation ; hence it appears just to infer that the hypothesis of the 
deviation from simple chance being dependent upon unequal initial 
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liability to accident is sustained. We now proceed to examine the 
point more strictly. 

It is evident that if the C. D. principle held, the previous record 
of any individual would be without influence upon his or her sub- 
sequent experience, just as if in one particular set of tosses a 
certain coin fell heads flve times running, that coin would be 
neither more nor less likely to fall heads five times in a subsequent 
experience. 


TABLE I 


Mean Number op Accidents Per Month (Period 
February, 1917 — ^July, 1918) 


Month 

136 Women 
Having No 
Accidents in 
February 

62 Women 
Having 
Accidents in 
February 

Difference 

and 

Probable 

Error 

February 




March 

.06 


.59 ±.04 

April 

.30 

.45 

.15 ±.07 

May 

.10 

.21 

.11 ±.04 

June 

.26 

.40 

.14 ±.07 

July 


.03 

.02 ±.02 

Total 

Ei 

.41 

.26 ±.06 


But if some one coin were biassed in favour of falling heads, 
then its records in successive experiments would naturally be in- 
terrelated. Having in some of our data records of previous experi- 
ence, we can easily determine which case responds to the reality, 
and in Table I are set out the records of women who in a particular 
month did or did^ot have accidents. It will be seen that almost 
invariably the balance of accidents is heavily against those 
women who fell victims in the month taken as a criterion of 
classification. . . . 

These results indicate that varying individual susceptibility to 
^^accidenP^ is an extremely important factor in determining the 
distribution; so important that given the experience of one period 
it might be practicable to foretell with reasonable accuracy the 
average allotment of accidents amongst the individuals in a sub- 
sequent period. This result is in itself of considerable interest, 
because it shows that by weeding out susceptibles the accident rate 
would necessarily decline. 
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6. Amlyzmg Accidents 

E. M. Newbold, a Contribution to the Study of the Human Factor in the 
Causation of Accidents, Heport No. 34 of the Industrial Fatigue Ke- 
search Boards 25-26 (His Majesty’s Stationery Office, 

London, 1926) 

/ 

An increasing number of factories are now keeping minor acci- 
dent records and making periodical analyses of them (it is sur- 
prising incidentally to find even among those whose accident 
records are fairly detailed, how few refer them to the numbers 
employed). Such analyses, especially when they give details of the 
cause and type of accident, are of the greatest value in accident 
prevention. The distributions obtained in this enquiry suggest 
that a further step (which involves very little extra arithmetic) 
might be taken in such periodical summaries, in cases where the 
works can be divided into fairly homogeneous departments. The 
average number of accidents per person in any given department is 
usually calculated as a basis of comparison; if we want to find 
how to lower this number the first question that arises is, is the 
average due to conditions arising from the work or environment 
which on the whole affect in more or less the same degree all the 
workers in the department, or is it on the other hand largely affected 
by a small group of people having many accidents and exposed to 
special risk, whether such risk arises from personal qualities or 
individual differences in their conditions of work? Clearly these 
two cases call for different remedies. A rough approximation to 
an answer can quickly -be obtained by finding the percentage of 
people in the department who have no accidents, and from the 
following table seeing what the mean number of accidents per 
person should be if all were exposed to the same risk. 

If it is* found; as in most of the groups here examined, that the 
observed mean is greater than the theoretical mean obtained from 
this table, then it is .probable that the number of accidents in the 
department is unduly affected by the few people who have many 
accidents, and observations and experiment among these few may 
result in finding where the cause is. . . . 

If on the other hand the observed mean is not higher than that 
deduced from the zero group, then it is probable that the accidents 
that occur are not so much due to individual differences either of 
work or temperament, but that the causes lie in the general type 
of work or environment which is common to all the workers in the 
group, and the remedy lies in looking to these conditions. It is 
perhaps not unnecessary to repeat the warning given before about 
the difficulty of distinguishing between a real and an apparent high 
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or low average. It is often the case that diligence in reporting 
accidents varies in different departments, but it lies in the hands 
of the factory oflBcials to keep a high standard in this respect. 
Immediate reporting is in some places encouraged by compensation 
awards above those legally due, and by penalties for neglect to 
report even slight injuries. ^ ^ 

TABLE I 

Table for a Rough Determination op the Existence 
OF Inequality op Accident Risk in a Department 



Corresponding 


Corresponding 

Percentage of 

Mean Number of 

Percentage of 

Mean Number of 

Persons Having 

Accidents per 

Persons Having 

Accidents per 

No Accidents 

Person on “Equal 

No Accidents 

Person on “Equal 


Risk” Theory 


Risk” Theory 

lOOe-*” 

m 

lOOe-”* 

m 

90.0 

.1054 

2.25 

3.7942 

85.0 

.1625 

2.00 

3.9120 

80.0 

.2231 

1.80 

4.0174 

76.0 

.2877 

1.60 

4.1362 

70.0 

.3667 

1.40 

4.2687 

66.0 

.4308 

1.30 

4.3428 

60.0 1 

.6108 

1.20 

4.4228 

66.0 

.5978 

1.10 

4.6099 

60.0 

.6931 

1.00 

4.6062 

45.0 

.7985 

.90 

4.7105 

40.0 

.9163 

.80 

4.8283 

35.0 

1.0498 

.70 

4.9618 

30.0 

1.2040 

.60 

6.1160 

27.5 

1.2910 

.60 

6.2983 

26.0 

1.3863 

.40 

6.6214 

22.6 

1.4917 

.35 

6.6550 

20.0 

1.6094 

.30 

5.8091 

17.6 

1.7430 

.275 

6.8962 

16.0 

1.8971 

.250 

6.9915 

12.5 

2.0794 

.226 

6.0968 

10.0 

2.3026 

.200 

6.2146 

9.0 

2.4079 

.180 

6.3200 

8.0 

2.6267 

.160 

6.4378 

7.0 

2.6693 

.140 

6.6713 

6.0 

2.8134 

.120 

6.7264 

6.0 

2.9967 

.100 

6.9078 

4.5 

3.1011 

.090 

7.0131 

4.0 

3.2189 

.080 

7.1309 

3.6 

3.3624 

.070 

7.2644 

3.0 

3.6066 

.060 

7.4186 

2.76 

3.5936 

.050 

7.6009 

2.60 

3.6889 

.040 

7.8240 
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6. Questionnaire for Mental Post-Mortem on Accident Cases 
Botd Fisher, Mental Causes of Accidents, 284-280 (Houghton Mifflin, 1922) 

In appraising the mental condition of each victim of an accident, 
consider assignment, training, adjustment, physical condition, and 
emotional situation. 

I. Assignment 

1. Is he a '^repeater’^ ; i.e., prone to accident? 

2. Does the subject understand plain instructions readily? 
Does he speak English? 

3. Has he intelligence enough for the job? 

4. Is he physically adapted to the job? 

5. Has he adequate sense endowment for the job; i.e., is he 
too slow, too lacking in precision of movement, is he hard 
of hearing, or has he poor vision? 

II. Training 

6. How long has he been on the job? What is his chance 
of accident for this length of employment? 

7. What regular habits are necessary for the safe conduct 
of this particular job? 

8. What habit training has the victim so far had for his 
job? What improvement should be undertaken? 

9. What mental approach is best in undertaking instruction 
of this particular worker? 

III. Adjustment 

A. Job Situation 

10. Is the man earning a wage sufficient to keep him in com- 
fort and fair contentment? Consider whether the job 
permits this. 

11. Has he lately fallen behind his usual earnings, for any 
reason? 

12. Has he been turning out a satisfactory quality of work? 

13. Has he had any trouble with foreman or fellow workers? 

B. Attitude 

14. Has he any mental attitude of resistance to the guidance 
of the management? Does he cooperate in carrying out 
instructions? Is he open-minded to new ideas? Is he 
unduly superstitious? 

16. Has he any constitutional bravado and recklessness? 

16. Has he any “pose” inconsistent with safe practices? 

17. Is he enthusiastic about his job? If not, how could he 
be made so? 

18. Has he a basis for hope of personal distinction and ad- 
vancement in his work? If not, what could implant such 
a hope? 
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C. Personal Situation 

19. Has he illness or any other crisis at home? 

20. So far as properly may be determined, has he a normal 
sex-life? 

21. Is he suffering from any undue burden of debt or other 
financial worry? 

22. Is there any occasion for him to fear or brood over legal 
or other personal complications such as quarrels or 
thwarted ambitions or desires? 

IV. Physical Condition 

23. Was the man ill at the time of the accident? or recently? 

24. Has he suffered from any organic impairment affecting his 
efficiency? 

25. Was the man overworked or overstrained at the time of 
the accidents? 

26. Were conditions of ventilation, illumination, heating, etc., 
such as to cause depression? 

27. Is there undue noise and disorder in connection with his 
work? 

28. Was there any confusion of orders, change of work or 
discord to distract his attention? 

V. Immediate Emotional Situation 

29. Was the victim unduly excited or noticeably depressed at 
the time of accident? 

30. Had anything happened to anger, frighten, discourage, 
or distress him? 

31. Is he considered, by his associates, mentally sound? 

7. An Experimental Approach 

E. Fabmeb and E. G. Chambers, A Psychological Study of Individual 
Differences in Accident Rates, Report No. 38 of the Industrial Fatigue 

Research Board, 2-3, 17, 36 (His Majesty’s Stationery 
Office, London, 1926) 

The great difficulty to be met in all investigations of this kind is 
variation in the exposure to risk on the part of the individuals 
studied. Since the most obvious explanation of inequality in num- 
ber of accidents incurred is a corresponding inequality in exposure 
to risk, it is all the more important not to assume without definite 
proof that varying individual susceptibility is the cause. In the 
case of the statistical inquiries, the method adopted was to select 
only individuals in any group who were employed in manufacturing 
the same article in the same way, but such equality of exposure was 
admittedly but a rough approximation, since the conditions of 
exposure may in practice be so variable that complete uniformity 
over a long period could not be assumed. In the present investiga- 
tion the question of individual susceptibility has been explored in 
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another way. Various psychophysical tests have been given to 
groups of factory workers and it has been found that those who did 
well in certain of them tended to have fewer accidents than those 
who did badly. On the hypothesis that inequality in accident rate 
is entirely due to inequality in exposure to risk, we should have to 
make the assumption that those who did well in the tests were 
subsequently exposed to less risk than those who did badly, in spite 
of the fact that no one who had any connection with the allocation 
of their tasks had any knowledge whatever of the results of the 
tests. Such an assumption amounts practically to an impossibility, 
especially when the same phenomenon is observed in different 
groups, and so we are led to the conclusion that inequality in 
accident rate is, in part at least, determined by the quality or 
qualities measured by the tests. The operation of this quality (or 
qualities) can be measured, and the difference between the number 
of accidents prognosticated by means of the tests and the actual 
number sustained by the group is a clear indication of how far 
other factors are operative. This process can be continued until 
all the measurable factors have been examined and the residue of 
accidents that still remains must be put down to unknown or un- 
measurable factors, one of which may be inequality in exposure 
to risk. 

The fact that one of the factors connected with accident liability 
has been found to be a peculiarity of the individual allows us to 
differentiate between ^^accident proneness’^ and ^^accident liability.^^ 
^Accident proneness” is a narrower term than ^^accident liabilit/^ 
and means a personal idfosyncrasy predisposing the individual who 
possesses it in a marked degree to a relatively high accident rate. 
^Accident liability^^ includes all the factors determining accident 
rate; ^^accident proneness” refers only to those that are personal. 
We do not know yet whether accident proneness is a general or a 
specific factor, but if it should ultimately be found to be a general 
factor, then an individual working in a dangerous trade with a 
low degree of accident proneness would have a relatively low acci- 
dent liability as compared with others engaged in that trade, 
though it would be greater than that of an individual with an 
equal degree of accident proneness working in a less dangerous 
occupation. 

Care must be taken not to make accident incidence per se a 
measure of accident proneness, for this is to adopt the position of 
those who say that accidents are due to carelessness and when 
asked to define carelessness they do so in such a way as to leave 
little doubt that by carelessness they mean having an undue number 
of accidents. ^^Accident proneness” implies the possession of those 
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qualities which have been found from independent research to lead 
to an undue number of accidents. If the term is used in this way, 
a person can be said to be accident prone without any knowledge 
of the number of accidents he has sustained, for this statement 
will merely mean that he is more likely than others in equal condi- 
tions of exposure to sustain accidents. Such a knowledge would 
make it possible to warn certain people against entering dangerous 
occupations, so that, although they were accident prone in a rela- 
tively high degree, they might go through life with very few acci- 
dents. . . . 

The apparatus used was Schuster^s modification of the Mc- 
Dougall machine. The subject was required to dot a series of 
small circles passing in front of him at an increasing speed. . . • 
The results from the dotting tests are given in Table IV, in 
which it will be seen that those who do better than the average 
have a lower accident rate in every group than those who are 
worse than the average. The difference of the weighted averages 
is just over four times its probable error, so that it may be re- 
garded as fully significant. The dotting test is the easiest and 
quickest of all the tests to give, and can be gi^en by any intelligent 
person without special psychological training. For these reasons 
it is admirably fitted to become a practical test, and the fact that 
it serves to differentiate the accident-prone is very fortunate. 

TABLE I 

Accident Rate Expressed as a Percentage op the 
Mean op Those Better and Worse than the 
Average in the Dotting Test 


Group 

Better 
in Test 

Worse 
in Test 

A 

41 

153 

B 

90 

112 

C 

71 

122 

D 

76 

124 

E 

79 

123 

F 

72 

126 

Weighted averages 

1 

74 

125 

1 

Difference 

61 

Probable error of difference 

12.0 


Conclv;8ions.~{l) Prom the foregoing experiments the definite 
conclusions can be drawn that inequality in accident liability is 
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not solely determined by external factors, or by chance, but is due 
in an appreciable degree to measurable individual differences. 
Even complete knowledge and perfect measurement of such per- 
sonal differences will never make it possible to say with certainty 
whether any particular individual will or will not sustain an acci- 
dent under given circumstances, but the present results suggest 
that it is practicable to determine in a rough way the probability 
of any individual sustaining an undue number of accidents, and as 
more research work is done and the methods become more refined, 
this probability should tend to approximate more and more to cer- 
tainty. It must, however, be borne in mind that at present the 
reliability of the tests has not been established, and until this is 
done they cannot safely be used for prognosticating the accident 
proneness of individuals. 

(2) A relationship has been shown to exist in the subjects ex- 
amined between accidents on the one hand, and poor ^^sesthetokinetic 
coordination^^ and nervous instability on the other. No relation 
has been found between accidents and the higher intellectual proc- 
esses. The intermediate processes involving the special abilities 
and more highly integrated sesthetokinetic coordination have not 
been examined. 

(3) There is a slight indication that the accident prone are 
industrially inefficient and more liable to report sick, and so react 
unfavourably to their total environment. This needs confirmation. 

(4) No attempt has been made to distinguish between specific 
and general factors in personal proneness to accidents. This will 
have to be examined in a further enquiry. 

(5) A positive correlation has been found to exist between major 
and minor accidents in most of the groups examined. The rela- 
tionship differs in different trades and in some does not seem to 
exist. 

(6) The final weighted results show a difference of 48 per cent 
in accident rate between those above and those below in averages 
in the tests. 

*^ 8. Measuring Accident Susceptibility 

E. Fabmer and E. G. Chambers, A Study of Personal Qualities in Accident 
Proneness a/nd Proficiency, Heport No. 65 of Industrial Health 
Research Board, 69-60 (His Majesty’s Stationery Office, 

London, 1929) 

Greenwood, Yule and Newbold have shown that the distribution 
of accidents is a skew one, yielding a J-shaped curve. This means 
that a large proportion of any group sustains no accidents at all 



ACCIDENTS 


879 

or very few, and a relatively small proportion sustains a large 
number of accidents, so that a high percentage of the total number 
of accidents in any group are incurred by comparatively few mem- 
bers of the group. The accident distribution of every group of 
subjects in the present investigation conforms to this type and 
agrees with the original conclusions of the above investigators. 

In order to see how far the tests used in this investigation would 
serve as a practical means of detecting the accident prone, four 
groups of dockyard apprentices were ranked (1) according to their 
weighted aesthetokinetic score, and (2) according to their combined 
weighted aesthetokinetic and entrance examination score. Each 
group was then divided into quartiles and the accident rate of the 
worst quartile compared with the accident rate of the remaining 
three quartiles. Weighting the groups by the numbers of subjects 
in them and combining them into one group, the following results 
emerged : 

(1) Ranking by weighted aasthetokinetic score 

Accident rate of worst quartile = .73 per man per year. 

Accident rate of remainder = .37 per man per year. 

(2) Ranking by combined weighted rosthetokinetic and entrance ex- 
amination 

Accident rate of worst quartile = .88 per man per year. 

Accident rate of remainder == .34 per man per year. 

Expressed differently, the above figures mean that the worst 25 
per cent of the dockyard apprentices, as measured by the mstheto- 
kinetic tests, have an accident rate approximately twice that of the 
remaining 75 per cent, and when measured by the aesthetokinetic 
tests and the entrance examination, approximately two-and-orhalf 
times that of the remaining 75 per cent. Hence, if 25 per cent of 
the apprentices had been rejected by their failure in the selective 
tests suggested, a group of boys would have been eliminated whose 
accident rate was more than twice as great as that of the successful 
apprentices. 

The results obtained from the R.A.P. apprentices show that boys 
who do well in liiese same tests also tend to be more proficient in 
occupations very similar to those of the dockyard apprentices. If 
these tests were put into practice it may be presumed that they 
would have the effect not only of rejecting a small number of boys 
with a high accident rate, but also of selecting a large number of 
boys who on the whole would be more industrially proficient than 
those rejected. 
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9. Individual Susceptibility to Accidents 

C. S. Slocombe and W. V. Binqham, “Men Who Have Accidents: Individual 

Differences Among Motormen and Bus Operators,” Personnel Journal^ 
6:252-257 (1928); reprinted by permission of Williams A 
Wilkins Co. 

Susceptibility to Accidents an Individual Matter. — A canvass of 
the company's records showed that accidents do not distribute them- 
selves impartially among the men who operate the cars. Half the 
accidents happen to less than a third of the operators. In one 
sample of two hundred men of ample experience and maturity in 
the service, half the accidents happened to only one-fifth of the 
motormen. 

This difference in proneness to accidents holds even when the 
question of blame is eliminated. If consideration is given to only 
those accidents for which the operator is not to blame, it still is 
the case that a large proportion of them happen to a relatively 
small fraction of the men. Obviously some motormen are much 
more able than others to avoid accidents for which blame would 
fall on the pedestrian or truck driver. Our question then takes 
this form: What are the observable differences between the safer 
operators and those who from their records may be classed as prone 
to be victims of accidents. 

The Relation of Accidents to Operating Ability. — The first step 
was to determine whether there is any relationship between the 
operator's driving ability and the number of accidents he has. The 
old difficulty of finding a suitable criterion or index of driving 
ability cropped up. After due consideration it was decided to 
take as the index of a man^s ability his percentage of coasting. 
As one means of economizing electric power, the men are trained 
and urged to coast — ^that is, to let the car run without application 
of either power or brakes. Moreover, a perfectly objective measure 
of their percentage of coasting time was at hand. Each car is 
equipped with a clock which automatically records for each trip the 
total number of minutes during which the car is running without 
using either power or brakes. This coasting time divided by total 
trip time gives a coasting percentage. Like other such criteria, 
coasting time is influenced by almost innumerable factors other 
than the man^s driving ability; but it is an objective criterion, 
and is certainly in some measure related to the operator's skill 
and his ability and willingness to keep his mind strictly on the 
job. . . . 

The 100 best coasters and the 100 poorest coasters in the com- 
pany were selected and the number of accidents which they had 
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in nine months compared. The number of delinquencies of various 
sorts recorded on their service records were also tabulated. 


TABLE I 

Showing That Men Who Operate Economically Tend to Operate 
Safely and Also to Give More Satisfactory Service 


Operator 

Accidents 

Delinquencies 

Men with low coasting record 

364 

73 

Men with high coasting record 

313 

46 


Table I shows clearly that the low coasting men are more liable 
to have accidents than are the high coasting men. It also shows 
that the service rendered by the men to the public and the company 
is also related to number of accidents and to coasting percentage. 

Two explanations are possible. The men who are less economical 
of power make these coasting percentages because they are less 
skilled in the driving of their cars, and the number of accidents 
which they have is also a result of this comparative inefficiency. 
Or, low coasting record men have higher accident records because 
they are more often careless and negligent in their driving. We 
shall shortly see reason to question the usefulness of the concept 
of carelessness. . . . 

Physical Condition in Relation to Accidents * — All men over fifty 
years of ago are given an annual medical examination. Among the 
items measured and recorded are blood pressure, systolic and 
diastolic. Men whose blood pressure is strikingly abnormal arc 
induced to seek special medical treatment or are given other work, 
or if necessary are pensioned. This is not uncommon in railway 
practice, since the management cannot afford the risk of leaving 
a street-car or a locomotive in charge of an operator who might be 
subject to a stroke, or to loss of consciousness in case of sudden 
emergency. It has not been generally recognized, however, that 
excessive blood pressure, even when it is not so high as to indicate 
danger of sudden collapse, may nevertheless be a symptom of 
incipient nephritis or of some systemic condition which affects 
general health and temperament to an extent which may seriously 
interfere with safe driving. 

The data as to blood pressure of 59 men over fifty years of age 
were submitted to a medical authority who classified them as 
normal or abnormal. Then their accident records for the preceding 
year were examined. (It should be borne in mind that more than 
80 per cent of recorded accidents are of a minor sort.) 
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Table II shows the association between number of accidents and 
blood pressure. It appears that men over fifty years of age with 
abnormal blood pressure had on the average somewhat more than 
twice as many accidents as did men of comparable age and ex- 
perience with normal blood pressure. . . . 


TABLE II 

Belatiok of Blood Pressure and Accidents 


Men Over 60 

Number 

Total 
Number of 

Average 


of Men 

Accidents 

Per Man 

With abnormal blood pressure 

21 

136 

6% 

With normal blood pressure 

38 

110 

3 


From a practical viewpoint, if an abnormal condition of the 
circulation is affecting a man^s behavior, there is not much use 
in suspending him or reprimanding him for carelessness. 

10. Sex Differences in Proneness to Motor Vehicle Accidents 

M. S. ViTELES and Helen M. Gardner, “Women Taxicab Drivers,” jper- 
sonnel Journal, 7 : 350-354 (1929) ; reprinted by permission of 
Williams & Wilkins Co. 

In Table I is shown a comparison of accidents to men and 
women drivers in the District of Columbia during 1927. 

It is evident that the p^centage of men drivers involved in both 
fatal and non-fatal accidents is greater than is to be expected on 
the basis of chance, whereas the percentage of women drivers in- 
volved in accidents is less than chance. • . . 

Although the burden of evidence of these studies is in favor of 
the women drivers, however, it is subject to certain limitations 
which make it impossible to draw from it the conclusion that 
women drivers are safer drivers than men. Among these limita- 
tions are the following: 

1. The evidence fails, in the first place, to include a comparison 
of accidents per mile of driving. It is safe to assume that the 
average number of miles covered by male operators is considerably 
in excess of the average number covered by women drivers. 

2. It also seems reasonable to assume that, on the whole, men 
operate under more unsatisfactory driving conditions than do 
women. A greater portion drive in heavier traffic and in stormy 
weather than is the case with women. 

3. Only male drivers operate trucks and other heavy vehicles, 
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in the case of which the proportion of accidents is greater than 
among lighter vehicles. 

4. It is possible, although this may be difficult to demonstrate 
that the mechanical condition of machines driven by women is, on 
the average, better than those driven by men. It seems true that 
the second-hand cars are more often bought and operated by men 
than by women. 

It is with a purpose of avoiding such variables that the study 
described following the table was undertaken. 


TABLE I 

Comparison op Accidents to Men and Women Automobile 
Drivers; District op Columbia (1927) 



Men 

Women 

Unknown 

Total 

Licensed operators 

104,565 

18,435 



Non-fatal accidents 

4,092 

282 

329 

4,703 

Fatal accidents 

76 

2 , 

5 

83 



Per 

Cent 


Licensed operators 

85 

15 

, , . 

100 

Non>fatal accidents 

87 

6 

7 

100 

Fatal accidents 

91.6 

2.4 

6 

100 


Men and Women Taxicab Operators , — This study involves a 
comparison of accidents to men and women taxicab drivers in a 
large Eastern city between March 1, 1927 and February 28, 

1928. . . . 

The following conditions of importance in accident causation 
were relatively constant for the two groups : 

1. Type of vehicle operated: Both men and women drivers 
operated the standard taxicab of the type manufactured by the 
Yellow Truck and Coach Company. In one respect the women 
were favored, inasmuch as only the new cabs were assigned to them. 
Although these are somewhat easier to operate than the older cabs, 
there is probably no difference between the two from the point 
of view of safety. 

2. Mechanical conditions of the cabs : The operating mechanisms 
of the cabs operated by men and women were in the same condition. 
The cabs operated by the company are subject to periodic inspection 
and repair. In addition, a driver is required to report minor 
troubles which are immediately adjusted after the receipt of the 
report. In this way minor defects, ordinarily passed unnoticed by 
drivers of non-commercial vehicles, are repaired. 
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3. Weather conditions : Women as well as men operated cabs in 
wet and stormy weather as well as under favorable conditions. 

4. TraflBc conditions : TraflSic conditions can be said to have been 
constant for the two groups. Women were not employed at night, 
when traffic hazards may appear to be somewhat greater than dur- 
ing the day. As a matter of fact, the accident rates have been 
found to be higher during the day than during the night, so that 
men may be said to have been favored in this respect. On the other 
hand, more serious accidents occur after dark. In addition it seems 
that women have ^^played” districts of the city in which traffic 
conditions are less hazardous. . . . 

TABLE II 

Comparison of AocfiDENTS to Men and Women Taxicab Drivers 


Time 

Accidents Per 1000 Miles 

Accidents Per $1000 Revenue 

Female 

Male 

Hatio 

F:M 

Female 

Male 

Ratio 

P:M 

1927 





■M 


March 

0.336 

0.251 


3.02 



April 

0.851 

0.266 


6.66 

■n 


May 

0.649 

0.275 


4.93 

1.61 


June 

0.314 

0.231 


2.23 

1.27 


July 

0.608 

0.226 


4.43 

1.41 


August 

0.954 

0.255 


9.98 

1.23 


September . . 

0.911 

0.248 


6.01 

1.43 


October .... 

1.278 

0.^63 


7.76 

1.46 


November . . 

0.857 

0.260 


5.04 

1.41 


1928 







January . . . 

0.721 

0.274 


4.07 

1.46 


February . . . 

0.897 

0.276 


6.80 

1.64 


Average 

0.767 

0,257 

2.98 

5.063 

1.449 

3.49 


An examination of Table II shows that women taxicab drivers 
are responsible for three times as many accidents per thousand miles 
as men, and three and a half times as many accidents per thousand 
dollars of revenue as are men. 

11. Beaction-Time Measured in Automobile Drivers 

F. A. Moss and H. H. Allen, **The Personal Equation in Automobile 
Driving,” Journal of the Society of Automotive Engineers, 16: 

415, 410-420 (1925) 

Although many variables enter into the personal equation of the 
driver of an automobile, this paper concerns principally his 
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reaction-time. The tests described had for their objects the deter- 
mining of (a) the average time that elapses between the hearing 
of a signal, such, for example, as the shot of a pistol, and the 
applying of the brake; (b) the relation between the reaction-time 
and the variability of the individual; and (c) the effect on reaction- 
time of such factors as the speed of driving, training, age, sex, race 
and general intelligence. 

The reaction-time was determined by two pistols mounted on 
the under side of the running-board of an automobile and pointed 
toward the ground, the first being fired by the experimenter when 
the car had reached the desired speed, the second, by the person 
under test in making the initial motion of applying the brake- 
pedal. The shells used, being loaded with red lead, made bright 
spots on the road, the distance between which could be measured 
accurately. The ratio of this distance, measured in feet, to the 
speed of the car, in feet per second, gave the reaction-time. The 
subjects of the test included 36 students from George Washington 
University, including 10 female students; 11 colored students from 
Howard University; and 10 taxicab drivers. Each person was 
tested at speeds of 10, 15, 20, 25 and 291/^ miles per hour. An 
average reaction-time for the total number of 285 runs was found 
to be 0.54 seconds. Variability was determined by subtracting the 
shortest reaction-time of each person from the longest and dividing 
the difference by two. When these results were plotted against 
the reaction-time of the various persons, the surprisingly high cor- 
relation factor, 0.822, was obtained. 

The conclusions reached were that the reaction-time (a) is not 
appreciably affected by the speed of driving, (&) may be reduced 
by training, (c) is not affected by age or sex and (d) is related to 
general intelligence. The number of data at hand was insufficient 
to show what, if any, is the influence of race. . . . 

The practical use of findings of this kind is of interest. In the 
licensing of automobile drivers, definite norms might be worked 
out giving reaction-times, the exceeding of which would prohibit 
an applicant from receiving a driver^s license. The reasons for 
requirements of this kind are obvious. A person having a reaction- 
time of 1.6 seconds, if he were driving at the rate of 30 miles per 
hour, would actually go 66 feet after hearing the signal to stop. 
Under the present conditions of crowded traflSc, the danger of 
having such persons on the street or road is too apparent to need 
further discussion. The use of these tests in determining the 
traflSc capacity and the utility of highways is almost as important 
a factor as is the determination of the possible deceleration of the 
car itself. The fact that such relations exist, is not generally recog- 
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nized or appreciated. General recognition of these relations would 
ensure increased safety both to pedestrians and to property. It 
would be expected, of course, that the tests for reaction-time can 
be only a part of a battery of tests that would include the usual ones 
of performance given to automobile operators. 

12. Elimination of Accident Hazards an Engineering Problem 

W. D. Kbefeb, "Training Engineers in Safety,” Twenty-Fifth Yearbook of 
the National Society for the Study of Education^ 320-321 (Public 
School Publishing Co., 1926) 

The application of safety education is practically unlimited. 
Men, women, and children in all walks of life need to be educated 
to avoid accidents, but preventing accidents through the elimination 
of accident hazards, however, is a more complex problem, and only 
meager results can be expected from the great masses of our 
citizens. We must look to the engineer for leadership in this 
work, for with but few exceptions it is he, and he alone, who com- 
bines the theoretical knowledge and the practical mechanical 
knowledge that are both necessary for the maximum of success. 

The engineer, himself, must admit that it is he who through the 
invention of our modem machines and appliances has created the 
majority of our accident hazards. To whom better, then, could we 
turn for the correction of these hazards than to their creator? 

Even in the installation of so simple a guard as the gate for the 
car door of an elevator, there are engineering problems that may 
not be immediately appS-rent. There are the questions: of what 
material should the gate be fabricated ; should it extend the whole 
distance of one side of the car or only part way ; should it be made 
in one piece or more; should it be collapsible or rigid; of wood 
or of metal; with openings or solid; if with openings, what is the 
maximum sized openings to permit ; how should it be fastened, and 
how operated, etc. 

Then, too, there is the extremely important engineering problem 
of so designing each safeguard that it will not limit efficient 
operation or production. It has been demonstrated time after 
time that such limitation is wholly unnecessary, and that safe- 
guards, if properly designed, installed, and operated, will actually 
improve operation and increase production through greater effi- 
ciency and through a feeling of greater security on the part of 
the user. 

Revision is a problem for the engineer, even more than is safe- 
guarding. It requires technical knowledge, not only of materials 
and operations, but also of entire processes. It often involves the 
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installation of new equipment, improving and refining aria tiTi g 
appliances, and re-designing various processes. 

0. Methods of Prevention 

13. Safety Through Education 

S. J. Williams and M. B. Hilleoas, “Realization of the Educational 

Aspect of the Problem,” Twenty-Fifth Yearbook of the National Society 
for the Study of Education^ 15-16 (Public School Pub- 
lishing Co., 1926) 

In one sense, the safety movement, like any advance in human 
relations, is entirely educational, in that an idea is born in the 
mind of one man or of a few men, who then proceed to convert 
or ^educate^ an evergrowing number of followers, until the idea 
gains general acceptance. Thus, industrial managers must be 
^educated^ to a realization of the wastefulness of accidents and the 
value of preventive work; engineers must be ^educated^ to build 
only safe machines, safe buildings, and safe highways ; law makers 
and law enforcers must be ^educated^ to do their part; those re- 
sponsible for the preparation of teachers must be ^educated^ to train 
school teachers to teach safety to school children. Education in 
this broad sense includes much that the man in the street would 
term ^selling.^ It is obvious that if every one in the United States 
were thoroughly ^sold^ on safety, any present gaps in technique 
would be filled in short order, and most accidents would cease 
almost over night. But it is also true that in a much narrower 
sense education has come to be recognized as an essential, indeed, as 
the most important, part of the safety program. By ^education^ 
in this sense is meant the systematic instruction of definite groups 
of persons. This includes, for example, the instruction of taxicab 
and truck drivers in the rules and practices of safe driving, in 
some sort of school conducted for this purpose by, or for, the 
employing companies. It covers likewise the systematic instruction 
of the workmen in a factory in the safe performance of their tasks, 
either in groups or as they pass through the employment process. 
It covers the instruction of the general public, as automobile 
drivers and as pedestrians in the facts of accident occurrence and 
causation, the physical conditions of vehicles and roadways, the 
rules of the road, and the other correct practices which safety and 
courtesy demand of all users of the highway. And it covers the 
instruction of children in the schools. 

It is generally agreed to-day that accident prevention, whether 
in the factory, on the street, or in the home, requires a combination 
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of three things: mechanical safeguardings or a safe environment; 
supervision, or law enforcement; and education. The last is the 
most important of the three and furnishes the necessary back- 
ground for the other two. 

14. Practical Efficiency and Safety Tests 

C. M. Sheaffer, “Efficiency Tests of Pennsylvania Railroad Personnel,*' 
Personnel Journal, 3:246, 247-249 (1924); reprinted by permis- 
sion of Williams & Wilkins Co. 

The ^^tests,^^ of which there are fourteen, relate directly to the 
safe operation of the railroad. On main line divisions the tests 
are conducted by an eflBciency inspector, who has one or more 
assistants, together with such other members of supervisory forces, 
assistant train masters, assistant road foremen of engines, assistant 
supervisors of track and signals as may be necessary. On the 
smaller divisions all tests are conducted by supervisory officials. 

The "observations,^^ of which there are thirty-seven, relate to the 
proper observance of rules, signals and special instructions. They 
are made by superintendents, train masters, road foremen of 
engines, and other members of the superintendent's staff. 

All employees whose duties are governed by signals or train rules 
are subject to the tests and observations. . . . 

The manner in which a test is made may be illustrated by the 
following descriptions : 

Test Number 10 (Absence of Markers). — Markers are the lights 
carried on the rear of trains. All trains must carry them, for they 
are an important safeguard as well as a means of identifying trains 
on the road. Their absence to a signalman in a tower observing a 
passing train may indicate that part of the train has broken loose. 
Test No. 10, therefore, concerns the engineman, the conductor, the 
flagman, and the signalman. 

In making this test, the efficiency inspector having advised the 
train despatcher and other interested officials, will notify the con- 
ductor and crew of a certain train to remove their train markers 
between certain points, and passing certain signal towers. 

One of the regular duties of a towerman is to watch passing 
trains for markers. If a train passes his tower without markers he 
must notify the superintendent immediately by wire and he must 
also communicate with the next signal tower. The man in the 
next tower is then required to give the engineman of that train, 
as it approaches him, a signal indicating that his train is without 
markers. The engineman having been notifled in advance of the 
test simply acknowledges the signal by three blasts of his whistle 
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and keeps going. The train crew, also having been notified in 
advance, disregard the engineman^s three blast whistle, and either 
restore the train markers or leave them off until the test is com- 
pleted. If it were not a test the second towerman^s signal would 
bring the train to a stop and the engineman^s three blast whistle 
would notify the crew that their train was without markers. Mean- 
while all those concerned with that train^s movements would have 
been advised of the situation. 

As long as the train continues without markers the same thing 
occurs and a steady stream of messages comes in to the superin- 
tendent's oflBce like this: ^No. 228 passed ES without markers”; 
^No markers on 228 passing K tower,” etc. Any signalman failing 
to report the absence of markers on that train “fails” in an 
eflSciency test. Any engineman failing to acknowledge the tower- 
man^s signal indicating that his train has no markers has “failed” 
in the test as applied to him. If the markers have been left off 
except under orders required in making the test, the conductor of 
the train has “failed” in an eflBciency test. This one incident, 
therefore, shows how it is possible to test any number of signalmen, 
enginemen, conductors and flagmen, and ascertain how a number 
of safety precautions are observed. 

15. Mechanical Means of Accident Prevention 

W. Moede, “Unfallverhiitung auf technischer Grundlage’" (Technical Means 

of Accident Prevention), Industrielle Psychotechmk, 3:19-20 (1926) 

All mechanical methods of combating accidents are irrational if 
(1) it be possible to remove the safeguards from the machine, 
without affecting its operation; (2) they are felt by the worker to 
hamper his work; (3) inadequate instruction in the automatization 
of hand movements is given. 

The ideal technical precaution consists in rendering the machine 
functionless until the threatened person or member is removed 
from danger. 

Electrical devices have been installed, so that if a machinist 
erects a ladder to grease the transmission, the contact shuts off the 
current, and a fall into the revolving gears is prevented. Similarly, 
cars and busses can be so regulated as to refuse to move if any one 
is on the steps or platform. Presses can be adjusted to require the 
pressure of both hands on a double lever. In cases where momentary 
inattention might prove fatal, it is possible to handcuff the operator 
which forcibly withdraws his arm when the periodically pounding 
press descends. 



390 KEADINGS IN INDUSTEIAL PSYCHOLOGY 

QUESTIONS 

1. Why are accidents of interest to the psychologist f 

2. Is it possible to discover among a group of applicants those who 
would be '^poor risks’' in dangerous situations? How is this done? 

3. What are the relations between accidents and fatigue; that is, how 
may each be both cause and effect of the other? 



CHAPTER XrV 
MONOTONY 

Inspection of the word monotony reveals its musical origin. 
The reference to the art of sound suggests that auditory stimuli 
can become disagreeable by the repetition of a unitary im- 
pression, Experience confirms this. The problem of psychology 
is to determine the conditions under which the “monotonous” 
state occurs. 

The primary cause of monotony in industry seems to be the 
minute division of labor which is now practically universal. 
Unfortunately, we are forbidden to offer a simple theory of 
monotony because individual differences are crucial here. An 
intelligent observer often wastes his pity on a worker whose 
task seems fearfully deadening to the former but full of variety 
to the latter. One girl in a British factory spent a few minutes 
in the morning preparing her machine and materials for the 
day’s job. After that “she married a Duke, took a trip to the 
Riviera, rented a mansion in West End” and had a thoroughly 
delightful time while she worked. Some workmen, in fact, 
resent being transferred to more varied tasks, claiming that 
they do not feel comfortable. Whether this deprivation of 
revery is a good or bad thing is hard to say. To some extent, 
it depends on the nature of the revery ; that is, whether it is of 
pleasant or unpleasant content. Authorities view excessive in- 
troverted day-dreaming with disfavor because it is so commonly 
a symptom of maladjustment and predisposes to mental 
disorders. 

Too much must not be made of those cases where workers 
apparently enjoy “monotonous” work. Intelligent persons | 
suffer severely when restricted to simple repetitive tasks. A 
large portion of industrial labor can be performed by children 
or morons as well as by average adults. Consequently, for the 
normal man to be limited to subnormal tasks is as distasteful 
to him as being limited to ordinary work would be repugnant 

to a talented professional man. 

301 
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Experimental studies are as yet too meagre or too incon- 
clusive to be of much practical aid. One such experiment tried 
to s^egate the persons who were susceptible to monotony by 
comparing their deterioration of performance in steady work 
on uniform tasks with the deterioration in variable operations. 
Those who suffered most from monotony exhibited the largest 
relative decrease in output. The available evidence suggests 
that sensitivity to uniformity may be more of an emotional 
than an intellectual affair. 

There is no single cure for monotony, but various remedial 
measures may be combined. Proper vocational selection is the 
first step in the right direction. No able person can avoid being 
bored in short order with most oflBce routine — Whence, turnover 
is often higher among the gifted than among other groups. 
Second, the work can be made more interesting. Too many 
employees are denied a bird’s-^e view of the organization, 
know nothing of the ultimate uses of their product, or of what 
goes on in the departments on the other floor. Third, altera- 
tions in the nature of the work can be instituted. Shifts of 
either location or activity improve job attitudes greatly, and 
if wisely administered should affect production positively 
rather than otherwise. 

A. Causes of Monotony 

1. Monotony, Attention, Fatigue 

Otto Lipmantt, ‘‘The Huinan Factor in Production,” Personnel Journal^ 

7:94-95 (1928); reprinted by permission of Williams & Wilkins Co. 

I should like to warn against characterizing the changes which 
have been brought about in the work of most laborers through 
mechanization by saying that work becomes more and more 
^'monotonous.” Monotony is not a characteristic of a job. All 
that we can say is that certain regularly repeated work processes 
may impress certain workers as monotonous. They may produce 
fatigue, a decrease in willingness or subjective readiness to work. 
Work processes which appear monotonous from the outside are by 
no means monotonous for many workers, since they know how to 
find some interesting points about the work, points which can 
never be detected by the outsider. Small differences in the raw 
material, in the way it may be handled, in the speed of the manu- 
facturing process, etc., may be of great interest to the worker. 
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Even such work processes which are decidedly monotonous for a 
worker are for this reason not necessarily disagreeable for him. 
Many workmen prefer monotonous work just because they do not 
have to think about their work; they are able to day-dream or 
think about their families or matters pertaining to trade-unions, 
etc. Their attention is not entirely occupied by the mechanically 
performed work. 

But this does not hold for all so-called monotonous work 
processes. It does not hold for the job of an accountant which, in 
spite of its monotony, requires constant attention. Still more dis- 
agreeable are those jobs in which it becomes unexpectedly necessary 
to react in a definite way to suddenly appearing danger signals. 
In order not to miss these signs of danger, the worker is forced to 
focus his attention continually on the work process which otherwise 
is very monotonous. 

If a job occupies a worker mentally, and if it is tedious for him 
at the same time, the work soon suffers under the influence of 
fatigue ; the qu(mtity of the output decreases if the worker himself 
regulates the tempo of the work; or if he cannot regulate the tempo, 
the quality of the work suffers or accidents may occur. The atti- 
tude of the worker toward his work is therefore indicative of his 
fitness for this work; but I doubt very much that it is possible to 
determine this attitude before the worker has been on the job for a 
long time. It is possible finally to establish an inner contact 
with a certain work after it has been done for a long time; one 
may — for internal and external reasons — finally grow fond of it 
after having detested it at the beginning. 

S. The Individual a Factor in Monotony 

Hugo Munstebbebg, Psychology and Industrial Efficiency, 196-198 
(Houghton Mifflin, 1913) 

In an electrical factory with many thousands of employees I 
gained the impression that the prize for monotonous work belonged 
to a woman who packs incandescent lamps in tissue paper. She 
wraps them from morning till night, from the first day of the year 
to the last, and has been doing that for the last 12 years. She 
performs this packing process at an average rate of 13,000 lamps a 
day. The woman has reached about 60,000,000 times for the next 
lamp with one hand and with the other to the little pile of tissue 
papers and then performed the packing. Each lamp demands about 
20 finger movements. As long as I watched her, she was able to 
pack 26 lamps in 42 seconds, and only a few times did she need 
as many as 44 seconds. Every 26 lamps filled a box, and the 
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closing of the box required a short time for itself. She evidently 
took pleasure in expressing herself fully about her occupation. 
She assured me that she found the work really interesting, and 
that she constantly felt an inner tension, thinking how many boxes 
she would be able to fill before the next pause. Above all, she 
told me that there is continuous variation. Sometimes she grasps 
the lamp or paper in a different way, sometimes the packing itself 
does not run smoothly, sometimes she feels fresher, sometimes less 
in the mood for the work, and there is always something to observe 
and something to think about. 

This was the trend which I usually found. In some large 
machine works I sought for a long time before I found the type of 
labor which seemed to me the most monotonous. I finally settled 
on a man who was feeding an automatic machine which was cutting 
holes in metal strips and who simply had to push the strips slowly 
forward ; only when the strip did not reach exactly the right place, 
he could stop the automatic machine by a lever. He made about 
34,000 uniform movements daily and had been doing that for the 
past 14 years. But he gave me the same account, that the work was 
interesting and stimulating, while he himself made the impression 
of an intelligent workingman. At the beginning, he reported, the 
work had sometimes been quite fatiguing, but later he began to 
like it more and more. I imagined that this meant that at first 
he had to do the work with full attention and that the complex 
movement had slowly become automatic, allowing him to perform 
it like a refiex movement tod to turn his thought to other things. 
But he explained to me in full detail that this was not the case, 
that he still feels obliged to devote his thoughts entirely to the 
work at hand, and that he is able only under these conditions to 
bring in the daily wage which he needs for his family, as he is paid 
for every thousand holes. But he added especially that it is not 
only the wage which satisfied him, but that he takes decided 
pleasure in the activity itself. 

On the other hand, I not seldom found wage earners, both men 
and women who seemed to have really interesting and varied activi- 
ties and who nevertheless complained bitterly over the monotonous, 
tiresome factory labor. I became more and more convinced that 
the feeling of monotony depends much less upon the particular 
kind of work than upon the special disposition of the individual. 
It cannot be denied that the same contrast exists in the higher 
classes of work. We find school-teachers who constantly explain 
that it is intolerably monotonous to go on teaching immature chil- 
dren the rudiments of knowledge, while other teachers with exactly 
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the same task before them are daily inspired anew by the mani- 
foldness of life in the classroom. 

3. Boredom in WorJc 

S. Wyatt, J. A. Fraser and F. G. L. Stock, The Effects of Monotony in 
Worky Report No. 56 of the Industrial Fatigue Research Board, 2-7 
(His Majesty’s Stationery Oflfice, London, 1929) 

Nature of Boredom . — A consideration of the nature of boredom 
may be conveniently approached by contrasting it with interest, 
since one is due to the absence of certain elements which are present 
in the other. Activities are usually interesting when they appeal 
to one or more of the fundamental instinctive tendencies, or to 
some acquired disposition based upon these tendencies. The 
curiosity displayed by a youth in the working of a machine and the 
interest of the speculator in the stock exchange, are examples. To 
be interested means that we attend spontaneously to the object or 
situation which appeals to our inclination or desires, and we con- 
tinue to do so until either satisfaction is achieved or the tendency 
is neutralized by the effects of fatigue. A characteristic feature of 
interesting activities is that they are performed with a minimum 
of effort. The curve of work obtained under such conditions 
usually exhibits a high level of performance and only begins to 
decline as the effects of fatigue increase. 

Conversely, activities that fail to harmonize with the desires of 
the individual or make no appeal to the instinctive tendencies are 
usually uninteresting and unsatisfying. The natural inclination 
of all individuals is to discontinue activities which are unpleasant, 
so that if this is impossible they are only continued at the expense 
of increased volitional effort. In such cases, effort is not only 
required to perform the necessary movements; it must also be 
used to repress the intruding ideas and desires. Thus, work under 
such conditions may very quickly become distasteful and unsatis- 
fying, and the resulting experience is known as boredom. 

It is obvious that boredom, at least in its early stages, is some- 
thing quite distinct from fatigue. An audience may be intensely 
bored by a lecture, but as a rule it is far from being fatigued. 
Continued exposure to such conditions may, of course, lead 
eventually to a certain amount of weariness, but a sudden change 
in the proceedings will speedily reawaken interest, and restore the 
enthusiasm which had gradually faded away. Boredom, therefore, 
is a psychical state which may exist quite apart from fatigue, and 
must be separately considered in any industrial inquiry dealing 
with factors which impair production. 
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The nature of boredom has been the subject of several theoretical 
and experimental contributions to psychological literature, and a 
"Brief reference to the more important publications will indicate 
the lines along which inquiries have proceeded. 

One of the earlier writers, Eumelin, stated that the continuance 
of work involved the enforced expenditure of effort, together with 
the repression of distracting stimuli arising from the activity of 
unfatigued mechanisms and natural impulses. As a result, dis- 
satisfaction was said to be caused not only by the thwarting of 
natural inclinations, but also by the repeated inhibitions of contrary 
desires and tendencies. 

Von Schubert-Soldern approached the question by comparing the 
nature of the movements involved in work and in play. He pointed 
out that the manipulative activities of the industrial operative are 
restricted and controlled by the conditions of work and lack the 
freedom and variety of those expressed in play. In play movements 
are said to be spontaneous and satisfpng; in work the movements 
are not pleasant in themselves, but require effort for their 
continuance. 

A somewhat different view has been taken by other writers who 
have attempted to determine the nature of the reaction to repeated 
stimuli of a uniform and varied kind. Ranschburg, for instance, 
found that the apprehension and reproduction of the separate com- 
ponents of a uniformly repeated series was more diflBcult than in 
a varied series. Miinsterberg also, as the result of a number of 
laboratory experiments, put forward the view that individuals differ 
in their reception of uniformly repeated stimuli. In some subjects 
each repetition was facilitated by the one which preceded it, and 
performance was said to be comparatively free from effort and 
accompanied by satisfaction. In others, the reception of each im- 
pression inhibited the reaction to the next in the series, and the 
subjects were obliged to attend to each in turn. The effort involved 
created a feeling of displeasure, and the conditions were said to be 
monotonous. Thus boredom appears to be associated with diffi- 
culty in the reception of uniformly repeated stimuli, and is most 
marked in those individuals who are compelled to attend to each 
successive impression. 

Winkler, continuing this line of investigation, came to the con- 
clusion that individuals who suffer from boredom are those who 
find it necessary to give some, but not the whole, of their attention 
to work. He found that several of his subjects maintained a fairly 
uniform rate of working, and these, with one exception, stated 
that the work was pleasant. Either they were able to work auto- 
matically, in which case tiiieir thoughts were, as a rule, wholly 
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detached from the process, or they were wholly concentrated on 
the task and found satisfaction in the recurring homogeneous im- 
pressions. The remainder showed an initial improvement in their 
rate of working, followed by great variations, during which they 
displayed many signs of boredom such as restlessness, yawning, 
looking at the clock and the like. Those symptoms, which occurred 
after work had been in progress for about an hour, were attributed 
by Winkler to a psychological "stirring-up” originating from a 
revulsion of feeling caused by the aimless and tedious nature of 
the work. . . . 

The foregoing hypotheses have been derived chiefly from the 
results of laboratory experiments, since observations on the nature 
of boredom in industry have as yet been incidental to other in- 
quiries. The present report is an attempt to remedy this deficiency, 
and although preliminary in nature, may yet indicate lines for 
future research. ... 

The complete report includes a description of the procedures 
followed in obtaining introspective evidence of boredom and 
objective data of minute variations in each girFs rate of 
working. Work processes investigated were winding filaments for 
incandescent lamps, soap wrapping, chocolate packing, and tobacco 
weighing. 

Summary . — The results obtained in this investigation may be 
summarized as follows : 

(1) The experience of boredom is fairly prevalent among opera- 
tives employed on repetitive processes of the type considered in this 
report. Of the 49 operatives concerned in this inquiry, only 13, 
or 26.6 per cent, were able to state that boredom was seldom or 
never experienced. 

(2) Boredom causes a reduced rate of working which is par- 
ticularly noticeable about the middle of the spell. This decrease 
usually lasts from one to two hours, and during that time the aver- 
age reduction in the rate of working varies from 5 to 10 per cent. 
It is followed by a steadier and improved rate of working as the 
end of the spell is approached. 

The lower rate of working sometimes observed in the morning 
speU of work, especially when the operatives were paid on a time- 
rate basis, is also an indication of boredom. 

(3) Boredom also causes a more variable rate of working which 
is characterised by rapid fluexuations in the time taken to complete 
consecutive units of output. As a general rule a reduced rate of 
working is accompanied by increased variability. 

(4) Boredom is also responsible for an over-estimation of time 
intervals and a consequent apparent increase in the length of the 
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working day. This over-estimation appears to be associated with a 
slower rate of working. 

(6) The amount of boredom experienced bears some relation to 
the degree of mechanisation of the task. It is less liable to occur 
when (a) the work is entirely automatic. In such cases thought 
can be detached from work and directed to more interesting subjects, 
or utilised in conversation with other workers. If, however, the 
mind is not distracted in this manner, boredom can be very intense ; 
(6) when attention is entirely concentrated on the task. In such 
cases unexpected and varied situations frequently arise and the 
operative has no time to dwell on unpleasant features associated 
with the conditions of work. 

It is most marked in semi-automatic processes which require 
enough attention to prevent mind-wandering but not enough for the 
complete absorption of mental activity. 

(6) The experience of boredom is largely dependent upon indi- 
vidual characteristics and tendencies. In particular, workers of 
superior intelligence seem to be bored by repetitive work. The more 
intelligent operatives are, however, usually above the average in 
productive efficiency, while the less intelligent workers tend to be 
below the average in this respect. 

Individual differences in ability to mechanise a task, and conse- 
quently in ability to detach themselves from work, are also very 
marked. 

I Temperamental tendencies are important determinants of bore- 
‘ dom, and need special investigation. 

(7) The amount of boredom experienced bears some relation to 
the conditions of work. It is less liable to arise (a) when the form 
of activity is changed at suitable times within the spell of work, 
(6) when the operatives are paid according to output produced 
instead of time worked, (c) when the work is conceived as a series 
of self-contained tasks rather than as an indefinite and apparently 
interminable activity, (d) when the operatives are allowed to work 
in compact social groups rather than as isolated units, and (e) 
when suitable rests are introduced within the spell of work. 

(8) Continued exposure to monqtonous conditions of work causes 
adaptation to such conditions so that work which initially is tedious 
and unpleasant may afterwards be tolerated or even miMy enjoyed. 

4. A Theory of Monotony 

A. T. POFFBNB3DBOEB, Applied Psychology, 221-222 (Appleton, 1027) 

It seems possible, without creating any distinctly new theory of 
monotony, to relate it to the phenomena of distraction. We have 
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said that a waking person is always attending to something and 
that there is a natural tendency for attention to fluctuate or flit 
about from one object to another. Whether this phenomenon of 
fluctuation is due to temporary blocking of the conducting 
mechanisms within the central nervous system, or whether it is 
evidence of a kind of refractory phase of parts of the central 
nervous system analogous to that in heart action and parts of the 
spinal cord, is not known. It is tiring or fatiguing to resist this 
tendency to fluctuate. It implies an inhibitory process which is 
not a purely subjective phenomenon, but is a struggle between 
motor mechanisms for the control and direction of behavior. 
When the movements of attention are artificially restricted by the 
devices of the hypnotist, the patient will fall asleep. When not 
under such artificial control, constant attention of a limited sort is 
boresome, wearisome, monotonous. Innumerable objects are com- 
peting for the attention. Some of them we call distractions if, 
for any reason, they are not appropriate objects of attention. Ee- 
sistance to such distractions, whether they are lights, sounds, odors, 
contacts or what not, means the expenditure of effort. 

The competition for attention which occurs under ordinary cir- 
cumstances is between what one wants to attend to and what he 
needs to attend to. The wants must be inhibited in favor of the 
needs. To maintain attention upon a routine task when the mind 
is drawn toward pleasing objects, memories and imaginations 
means the expenditure of effort and is fatiguing. Where the need 
is great, as in tending a rapidly revolving and dangerous machine 
so that fluctuations of attention might mean an accident, the 
inhibition of the distractions soon becomes wearisome. The task 
has become monotonous. On the other hand, where needs and 
desires coincide exactly, monotony should be entirely absent. Ac- 
cording to this interpretation, resisting the distraction of a bright 
light when reading should give the same sort of irritation, restless- 
ness and weariness that results from resisting pleasing memories 
or other powerful competitors for attention while working. Such 
seems to be the case. Monotony might, therefore, be called a mani- 
festation of fatigue of the attention mechanism which results from 
resisting a particular class of distractions. 

6. A Theory of the Division of Labour 

Adam Smith, An Inquiry into the Nature and Causes of the Wealth of 

Nations, 14-17 (Oxford University Press, 1869) 

This division of labour, from which so many advantages are 
derived, is not originally the effect of any human wisdom, which 
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foresees and intends that general opulence to which it gives occa- 
sion. It is the necessary, though very slow and gradual consequence 
of a certain propensity in human nature which has in view no 
such extensive utility ; the propensity to truck, barter, and exchange 
one thing for another. 

Whether this propensity be one of those original principles in 
human nature, of which no further account can be given; or 
whether, as seems more probable, it be the necessary consequence 
of the faculties of reason and speech, it belongs not to our present 
subject to inquire. It is common to all men, and to be found in 
no other race of animals, which seem to know neither this nor any 
other species of contracts. Two greyhounds, in running down the 
same hare, have sometimes the appearance of acting in some sort of 
concert. Each turns her towards his companion, or endeavours to 
intercept her when his companion turns her towards himself. 
This, however, is not the effect of any contract, but of the acci- 
dental concurrence of their passions in the same object at that 
particular time. Nobody ever saw a dog make a fair and deliberate 
exchange of one bone for another with another dog. Nobody ever 
saw one animal by its gestures and natural cries signify to another. 
This is mine, that yours ; I am willing to give this for that. When 
an animal wants to obtain something either of a man or of another 
animal, it has no other means of persuasion but to gain the favour 
of those whose service it requires. A puppy fawns upon its dam, 
and a spaniel endeavours by a thousand attractions to engage the 
attention of its master who is at dinner, when it wants to be fed 
by him. Man sometimes uses the same arts with his brethren, 
and when he has no other means of engaging them to act according 
to his inclinations, endeavours by every servile and fawning atten- 
tion to obtain their good-will. He has not time, however, to do this 
upon every occasion. In civilized society he stands at all times in 
need of the cooperation and assistance of great multitudes, while 
his whole life is scarce sufficient to gain the friendship of a few 
persons. In almost every other race of animals each individual, 
when it is grown up to maturity, is entirely independent, and in 
its natural state has occasion for the assistance of no other living 
creature. But man has almost constant occasion for the help of 
his brethren, and it is vain for him to expect it from their 
benevolence only. He will be more likely to prevail if he can 
interest their self-love in his favour, and show them that it is for 
their own advantage to do for him what he requires of them. 
Whoever offers to another a bargain of any kind, proposes to do 
this: Give me that which I want, and you shall have this which 
you want, is the meaning of every such offer; and it is in this 
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manner that we obtain from one another the far greater part of 
those good offices which we stand in need of. It is not from the 
benevolence of the butcher, the brewer, or the baker, that we expect 
our dinner, but from their regard to their own interest. We 
address ourselves, not to their humanity but to their self-love, 
and never talk to them of our own necessities but of their advan- 
tages. Nobody but a beggar chooses to depend chiefly upon the 
benevolence of his fellow-citizens. Even a beggar does not depend 
upon it entirely. The charity of well-disposed people, indeed, sup- 
plies him with the whole fund of his subsistence. But though this 
principle ultimately provides him with all the necessaries of life 
which he has occasion for, it neither does nor can provide him with 
them as he has occasion for them. The greater part of his occasional 
wants are supplied in the same manner as those of other people, 
by treaty, by barter, and by purchase. With the money which 
one man gives him he purchases food. The old clothes which 
another bestows upon him he exchanges for other old clothes 
which suit him better, or for lodging, or for food, or for money, 
with which he can buy either food, clothes, or lodging, as he has 
occasion. 

As it is by treaty, by barter, and by purchase, that we obtain 
from one another the greater part of those mutual good offices 
which we stand in need of, so it is this same trucking disposition 
which originally gives occasion to the division of labour. In a 
tribe of hunters or shepherds a particular person makes bows and 
arrows, for example, with more readiness and dexterity than any 
other. He frequently exchanges them for cattle or for venison with 
his companions; and he finds at last that he can in this manner 
get more cattle and venison than if he himself went to the field to 
catch them. From a regard to his own interest, therefore, the 
making of bows and arrows grows to be his chief business, and he 
becomes a sort of armourer. Another excels in making the frames 
and covers of their little huts or movable houses. He is accustomed 
to be of use in this way to his neighbours, who reward him in the 
same manner with cattle and with venison, till at last he finds it 
his interest to dedicate himself entirely to this employment, and to 
become a sort of house-carpenter. In the same manner a third 
becomes a smith or a brazier; a fourth a tanner or dresser of hides 
or skins, the principal part of the clothing of savages. And thus 
the certainty of being able to exchange all that surplus part of the 
produce of his own labour, which is over and above his own con- 
sumption, for such parts of the produce of other men^s labour as 
he may have occasion for, encourages every man to apply himself 
to a particular occupation, and to cultivate and bring to perfection 
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whatever talent or genius he may possess for that particular species 
of business. 

The difference of natural talents in different men is, in reality, 
much less than we are aware of; and the very different genius 
which appears to distinguish men of different professions, when 
grown up to maturity, is not upon many occasions so much the 
cause as the effect of the division of labour. The difference be- 
tween the most dissimilar characters, between a philosopher and a 
common street porter, for example, seems to arise not so much 
from nature, as from habit, custom, and education. When they 
came into the world, and for the first six or eight years of their 
existence, they were, perhaps, very much alike, and neither their 
parents nor play-fellows could perceive any remarkable difference. 
About that age, or soon after, they come to be employed in very dif- 
ferent occupations. The difference of talent comes then to be taken 
notice of, and widens by degrees, till at last the vanity of the 
philosopher is willing to acknowledge scarce any resemblance. But 
without the disposition to truck, barter, and exchange, every man 
must have procured to himself every necessary and conveniency of 
life which he wanted. All must have had the same duties to per- 
form, and the same work to do, and there could have been no such 
difference of employment as could alone give occasion to any great 
difference of talents. 

As it is this disposition which forms that difference of talents, 
so remarkable among men of different professions, so it is this 
same disposition which renders that difference useful. Many 
tribes of animals, acknowledged to be all of the same species, derive 
from nature a much more remarkable distinction of genius, than 
what, antecedent to custom and education, appears to take place 
among men. By nature a philosopher is not in genius and dis- 
position half so different from a street porter, as a mastiff is from a 
greyhound, or a greyhound from a spaniel, or this last from a 
shepherd^s dog. Those different tribes of animals, however, though 
all of the same species, are of scarce any use to one another. The 
strength of the mastiff is not in the least supported either by the 
swiftness of the greyhound, or by the sagacity of the spaniel, or 
by the docility of the shepherd’s dog. The effects of those different 
geniuses and talents, for want of the power of disposition to barter 
and exchange, cannot be brought into a common stock and do not 
in the least contribute to the better accommodation and conveniency 
of the species. Each animal is still obliged to support and defend 
itself, separately and independently, and derives no sort of ad- 
vantage from that variety of talents with which nature has dis- 
tinguished its fellows. Among men, on the contrary, the most 
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dissimilar geniuses are of use to one another ; the different produces 
of their respective talents, by the general disposition to truck, 
barter, and exchange, being brought, as it were, into a common 
stock, where every man may purchase whatever part of the produce 
of other men^s talents he has occasion for. 

6. The Limits of Labor Division 

J. R. Commons, ‘‘Labor Conditions in Meat Packing and the Recent 
Strike,” Quarterly Journal of Economics^ 19:3-4 (1904) 

The proportion of skilled workmen in the butchers^ gang is very 
small, owing to a minute division of labor. It would be diflBcult 
to find another industry where division of labor has been so in- 
geniously and microscopically worked out. The animal has been 
surveyed and laid off like a map ; and the men have been classified 
in over thirty specialties and twenty rates of pay, from 16 cents 
to 60 cents an hour. The 60-cent man is restricted to using the 
knife on the most delicate parts of the hide (floorman) or to using 
the axe in splitting the backbone (splitter) ; and, wherever a less 
skilled man can be slipped in at 18 cents, 18i/^ cents, 20 cents, 
21 cents, 22^ cents, 24 cents, 25 cents, and so on, a place is made 
for him, and an occupation mapped out. On working on the hide 
alone there are nine positions, at eight different rates of pay. A 
20-cent man pulls off the tail, a 22i/^-cent man pounds off another 
part where the hide separates readily, and the knife of the 40-cent 
man cuts a different texture and has a different ^^feel” from that 
of the 50-cent man. Skill has become specialized to fit the 
anatomy. 


B. Effects of Monotony 

7. Motor versus Mental Stereotypes 

Fbank Watts, Introduction to the Psychological Problems of Industry^ 
119 (Allen & Unwin, Ltd., London, 1921) 

The psychological dilemma concerning the monotony of repeti- 
tion-process work is this : either the worker employs all his powers 
on the task, in which case there is established an undesirable 
limitation and stereotyping of mental process so that the movements 
of his mind tend to become unduly circumscribed and uniform, 
and this is had for the worker; or the mechanical processes tend to 
be carried on automatically while the conscious attention is given 
to other things, which means that only a small portion of the 
worker^s energy is given to the work, and this is frequently had for 
his employer. 
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8. Interest versus Incentives 
H. Mabot, Creative Impulse in Industry, 44-46 (Dutton, 1918) 

Factory management like college and school management, 
instead of depending on the subject matter to interest the 
workers, instead of opening up to them the factors of interest 
in industrial enterprise, has adopted incentives for getting the 
required work done. Enlightened school practice, out of long 
failure to get the children's initiative by the artificial stimulus of 
rewards for work done, now depends upon the content of the 
subject matter and the children’s experiments with it, to develop 
their desire to do the work. The practice of depending on school 
rewards instead of interest in subject matter is largely responsible 
for superficial knowledge and lack of ability to think as well as 
to act. As schools fail to incite the interest of the children they 
train them to put through this and that task and reward them for 
it without having added to their power of undertaking tasks on 
their own account. Indeed, as they fail to give them the chance 
to do that, they actually decrease whatever power they may have 
had. 

The doing of tasks in factories for the sake of rewards, gives the 
workers experience in winning rewards. As they are interested 
raly in the reward, they carry away no desire or interest in the 
Work experience. As the method of doing the work is prescribed 
in every detail and their only requirement, under scientific manage- 
ment, is to follow directions with accuracy, they are trained to do 
their tasks as the childrefi in school are trained. They are trained 
in routine, and to do each task as it is given. This is not education, 
it is training to do tricks. The worker does not take over what can 
be called experience from one task to another. He forms certain 
motor habits called skill. But under the eflBcient methods of 
scientific management the acquirement of this skill is robbed even 
of the educational value that is had under the unscientific method 
of factory work, which within its limited field, left the worker to 
discover by trial and error what were the best methods of getting 
results. Moreover, the standards of workmanship which scientific 
management sets up are not the worker’s own standards; he has 
had no part in the making of them or in deciding on the compara- 
tive merits of the results. He accomplishes the results as he follows 
directions, not for the sake of the result, not for the sake of good 
workmanship, but for the reward. 
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9. The Anatomy of Machinery 

S« Chass, Men and Machines, 22-24, 116-117 (The Macmillan Co,, 1920) 

The learned professors have been at considerable pains in their 
attempts to make a distinction between tools and implements on the 
one hand, and machinery on the other. Nor have they arrived 
much of anywhere. The one is continually shading into the other. 
Here is an ordinary shovel used by a day laborer in a ditch ; here 
is the same shovel with a somewhat thicker handle, containing a 
pneumatic attachment which is said to improve its digging power ; 
here is a very much larger shovel with curved ends and steel teeth, 
hitched to an arm that is hitched to a steam engine, which can 
gobble up a cartload of dirt at one mouthful. Where does the tool 
stop and the machine begin? A grindstone is widely held to be 
a primitive tool ; a turret lathe is widely held to be a machine. Both 
spin around. What is the essential difference? The employment of 
non-human power, steam, oil, gas, has been defined as the difference. 
Well and good. Then everything worked by human hands and legs 
is a tool only, and bicycles, typewriters, adding machines, sewing 
machines, foot lathes, clocks, hand-pumps — are not machines. 
Which is absurd. And what is one to do with treadmills for grind- 
ing com, whose motive power is said by some to be the donkey, and 
by some the carrot in front of his nose? 

Certain anthropologies hold that man, having discovered tools, 
ceased to evolve biologically. Animals, never having discovered 
them, continue to fashion drills out of their beaks, oars out of 
their hind feet, wings out of their forefeet, suits of armour out of 
their hides, levers out of their horns, saws out of their teeth. 
Whether this be true or not, all authorities agree that man is the 
tool-using animal. It sets him off from the rest of the animal 
kingdom as drastically as does speech. If tools arc machines, 
machinery has been in our inheritance for at least one hundred 
thousand years, and if this school of anthropology is correct, we 
have become biologically adapted to the tool-machine. . . . 

The fact of operating a powerful machine with full responsibility 
for its control, far from being a monotonous, depressing, soul- 
destroying job, is, as a rule, precisely the opposite. It tends to 
expand the ego, establish self-confidence, break down inhibitions, 
keep one out of a rut. One needs no further proof than the health 
records, both, mental and physical, of locomotive engineers as a 
group. A finer, more courageous, better-balanced body of men 
is not to be found in this or any other civilization. Indeed no 
more proof is needed than one^s own reactions to driving a motor 
car, if the runs are not interminably long or overcomplicated. 
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The same applies, but with diminished force, to the operation of 
machines whose movements are limited. Here control is not com- 
plete, but responsibility for a powerful monster is still marked. 
The builder of the Mohawk Trail told me that every man who came 
on the job wanted to run a pneumatic rock drill — to the observer a 
dusty, noisy, devilish device. Engineers on steamships, skilled 
machinists, are not normally broken and ailing men, but the reverse. 
The case is far more dubious with elevator operators. 

When we descend to plain machine-tending, however, the story 
changes — particularly when the machine sets a remorseless rh)rthm 
to which the worker must adapt himself. Without responsibility, 
without the possibility of letting something of the power of the 
machine into one^s own veins, the process has the chance of be- 
coming very monotonous, fatiguing, and even mentally dangerous, 
while the chances for physical accidents markedly increase. 

In respect to inventing, inspecting and repairing machines we 
have a skilled, often a very highly skilled occupation, where 
routine tends to be at a minimum, and one^s creative or observing 
faculties at a maximum. It is replete with change of pace, and 
in many cases is as exciting as controlling a motor bus or a 
locomotive. 


10. Factors Affecting Worh Attendance 

C. J. Ho, "Which Workers Have Good Attendance?” Personnel Journal, 
7:386-386 (1929) ; reprinted by permission of Williams & Wilkins Co. 

Two hundred employees of R. H. Macy & Company were taken 
as cases for study. They represent various kinds of jobs in selling 
and non-selling departments. Their records were taken at random 
from the files, so they constitute an entirely unselected group. 

The object of this study was to find the extent to which sex, age, 
marital status, personality difficulties, and home problems were 
causes of lateness and absentism in a department store. The results 
show that the average number of lates per month for the youngest 
is 0.89, and for the oldest is 0.23; that the average number of 
absences per month for the youngest is 0.56, and the oldest is 0.18; 
that the average number of sick benefits per month for the youngest 
is 0.08, and for the oldest is 0.19. 

The average number of lates per month for married people is 
0.24 ; for single, 0.65 ; for widowed, 1.16. The average number of 
absences per month for married people is 0.32; for single, 0.47; 
for widowed, 0.94. 

Those who have no personality difficulties show 0.46 average 
number of lates per month; those with difficulties of one form or 
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another show 0.63. The average number of absences per month for 
those with no difficulties is 0.45: for those with some difficulty 
is 0.61. 

Those with no home problems average 0.46 lates per month; 
those with some problems 0.69. The average number of sick 
benefits per month is 0.14 for those with no home problems; and 
0.31 for those with some. 

When sex differences are taken into consideration, the results 
show that women who have home problems have more lates, ab- 
sences, and sick benefits than those who are without them. But 
with men, home problems seem to have a tendency to make them 
more careful about attendance. In general, women are more fre- 
quently late and absent, but have fewer sick absences of long 
duration, than men. 


C. Suggested Remedies 

11. Mental Alertness and Stability 

W. D. Scott and M. H. S. Hayes, Science and Common Sense in Working 
with Men, 72-77 (Ronald Press, 1921) 

It seems almost childish to comment on the value to an industrial 
organization of stability in its working force. After you have 
selected your worker, after you have placed him and trained him, 
the great desire is naturally to keep him. 

What assistance can we obtain on the problem of stability by 
studying the mental ability of the workers? Mental alertness 
appears as a factor in stability because maladjustments result when 
men are put on jobs they are incapable of doing, and because the 
wrong balance between intelligence and job responsibility produces 
dissatisfaction, instability, and desire for change of work. We 
quote now from a report made for departments of a manufacturing 
company. The 470 employees included in the investigation were 
asked whether they were satisfied with their present jobs or whether 
they desired change of work. This information was then brought 
into relation with the number of years each man was retarded at 
the time he left public school, this being the one available indication 
of mental alertness. 

The proportion of workers of each degree of retardation desiring 
change of work is shown, for five departments, in the accompanying 
charts. 

The differences found in passing from one department to another 
are striking. In the tool department work is high grade and varied. 
A worker, to be successful, must make many independent decisions 
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in doing his work. Here the greatest proportion of dissatisfaction 
occurs among the workers who were most retarded in school. The 
stability increases as amount of retardation lessens, and then de- 
creases slightly among those who made normal, or better than 
normal, progress in school. Clearly those who are more than four 
years retarded are more likely to be dissatisfied with tool depart- 
ment work than the group less than two years retarded. 

By contrast with the work of the tool department, the work of 
the inspection department is largely ^^fool-proof,^^ repetitive, and 
monotonous. (In this particular industry it consisted simply in 
passing crude castings through a set gauge and throwing aside 
those that were too large.) Here the amount of dissatisfaction is 
low for those men who were very retarded in school. The per- 
centage of dissatisfaction increases markedly, until, for those men 
whose progress in school was normal, 90 per cent expressed a wish 
for some other kind of work. 

It is a significant fact that in the inspection department there 
were found both the highest percentage of satisfaction and the 
highest percentage of dissatisfaction. This means that in this de- 
partment there is opportunity, through the right adjustment of 
mental ability to the job, to secure the highest stability; and there 
is also danger, through maladjustment, of producing the greatest 
instability. From the point of view of job-satisfaction, this single 
occupation is both the best and worst in the plant — based on a 
consideration of the mental alertness of the applicant. 

In both the foundry and the gear and lathe departments, the 
men who are most retarded are the most satisfied with their work ; 
the men who are least retarded are almost equally content. The 
greatest instability is found among those who occupy a middle 
ground in the matter of retardation. This curious fact may be 
understood when it is realized that in these two departments there 
are both very low-grade and very high-grade jobs. Low-grade 
workers on low-grade jobs, e.g., chipping and cleaning, are satisfied, 
and they are incapable of the high-grade work. High-grade 
workers on high-grade jobs, e.g., moulding and gear-cutting, are 
satisfied, and they refuse the low-grade work. The result is that 
in these departments the low-grade and high-grade men gradually 
gravitate to the type of work for which they are fitted. Men of 
middle grade, however, find the low-grade work dull and uninter- 
esting; the high-grade work is beyond their capacity. Conse- 
quently, it is in this group that misplacement is most common and 
desire for change of work is most pronounced. 



410 READINGS IN INDUSTRIAL PSYCHOLOGY 


12. Variety and Uniformity in Work 

S. Wyatt, J. A. Fbabeb, and F. G. L. Stock. The Compa/ratwe Effects of 

Variety and Uniformity in Work, Report No. 62 of the Industrial 
Fatigue Research Board, 2-3, 22-25 (His Majesty’s Stationery 
Office, London, 1928) 

Previous investigations have shown that, in certain forms of 
repetitive handwork, the rate of working cannot be maintained 
at a consistently high level during an unbroken spell of four or 
five hours, but is retarded and increases in variability about the 
middle or towards the end of the spell, whilst at the same time 
voluntary stoppages tend to become more numerous. These fea- 
tures of the work curve have been attributed partly to the inhibiting 
effects of boredom and fatigue, and partly to the uniformity in 
posture maintained during work, and have led to the conception 
that the introduction of short authorized rests or of changes in 
the form of activity at suitable times within the spell of work, 
would tend to neutralise most of the objectionable effects, and, by 
conserving the energy of the operatives give rise to increased output 
and greater personal satisfaction. 

Rest-pauses have already been the subject of several investiga- 
tions and the results obtained have usually confirmed these expecta- 
tions. The possibilities connected with the introduction of changes 
in activity have, however, received little attention. . . . 

Procedure Adopted , — A preliminary survey of repetitive condi- 
tions in industry showijd that in some processes, the operatives 
were sometimes employed in varied forms of work, while on other 
occasions the same form of activity was continued throughout the 
day. Accordingly it seemed advisable to begin the enquiry by a 
general consideration of existing conditions, whenever these offered 
facilities for comparing the effects of variety and of uniformity 
respectively. . . . 

[Preliminary investigations were made of occupations that were 
essentially repetitive but involved some varied forms of work. 
These were soap wrapping, handkerchief folding, and bicycle chain 
assembling. Then in a more intensive study, an attempt was made 
to determine the optimum duration of activity for particular kinds 
of work.] 

' Discussion of Results , — Subject to the limitations imposed by 
the small number of workers observed in each group and the 
limited facilities for investigation, the results show that when the 
form of work is changed at specified times within the spell, output 
is usually increased and a steadier rate of working maintained. 
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The beneficial effects appear to depend upon certain elements in 
the conditions of work, viz. : 

(1) The nature of the alternating activities 

(2) The frequency of the change periods 

(3) The type of work 

Nature of the Alternating Periods . — The most favourable re- 
sults produced by changing the form of work were obtained in the 
bicycle-chain process, tobacco-weighing, and cigarette-making. In 
each of these operations the alternating form of activity involved 
a change from one form of work to something very different; it 
seems highly probable that the dissimilarity between the alternating 
processes was largely responsible for the increased output obser\^ed 
on the days of varied work. In the handkerchief folding process, 
although the form of work was changed at approximately hourly 
intervals, there was no appreciable difference between the results 
obtained under the uniform and varied conditions of work, and the 
similarity in question was probably due to the high degree of re- 
semblance in the essential movements (folding and smoothing) 
involved. At the same time the opinions of the operatives suggested 
that the varied activities were more satisfying than the results indi- 
cate, since they were unanimous and emphatic in their preference 
for the varied method of folding. In general, therefore, it appears 
that the extent of the difference involved in changing from one form 
of activity to another may be a factor of considerable importance. 

Frequency of the Change Period , — Generally speaking, the most 
favourable results provided by the present investigation were ob- 
tained when changes in the form of activity were introduced after 
work had been in progress for or 2 hours. In the soap- 
wrapping process, however, although the successive operations on 
the varied days were widely different from each other and involved 
numerous changes in posture, the output was lower than on the 
days of uniform procedure. The longest time devoted to any single 
continuous operation under the varied conditions of work was 
never greater than 15 minutes, while in many cases only a few 
seconds elapsed before a change occurred. Under such conditions 
the swing of work was frequently interrupted, and the maximum 
rate of working seldom obtained. 

The unfavourable effects of too many changes in the form of 
activity observed in this instance are similar to those noted in a 
previous report. A somewhat similar explanation would also ac- 
count for the slower rate of working observed when stacking the 
smaller trays in the cartridge assembling operation. 
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It seems reasonable to infer, therefore, that changes in the form 
of work must not be too numerous if a high degree of efficiency is 
desired. . . . 

The foregoing considerations appear to harmonise with the hy- 
pothesis that fatigue produced by light repetitive work is more local 
than general. A suitable change in the form of activity seems to 
utilise comparatively unused parts of the body mechanism, thereby 
providing a situation which is favourable to productive activity. 
It would accordingly appear that if the most satisfactory results 
are to be obtained, a muscular process, for instance, should prefer- 
ably be followed by one which is predominantly mental, or an 
operation involving standing by one involving sitting. In most 
industrial departments there are operations of a widely different 
nature which might be organised so as to provide the workers with 
a certain amount of variety of occupation. 

Continuous unvaried activity is also conducive to boredom, which 
is usually most marked and causes a reduction in output about the 
middle of the work-spell. Changes in the form of activity tend 
to neutralise or retard the onset of boredom, and the steadier rate 
of working observed under such conditions is partly attributable to 
a diminution in the amount of boredom experienced. 

Changes in the form of work also tend to produce an increased 
rate of working in the early stages of the work-spell. The antici- 
pated change seems to create a more buoyant attitude towards the 
task, and diminishes the inhibitory effects produced by the prospect 
of an unbroken spell of uniform work. 

In addition to the possibilities and advantages already discussed, 
the adoption of suitable changes in the form of work will be found 
particularly serviceable when increased output is temporarily re- 
quired in any department or when the staff is depleted by absentee- 
ism. In such cases it would be possible to draw upon experienced 
workers from other departments and thereby avoid loss of trade 
or dislocation of work. Such a procedure would necessarily require 
the learning of two or more operations by each operative, but the 
disadvantages attendant upon such a policy would be more than 
balanced by the benefits derived. 

It is frequently asserted that operatives accustomed to uni- 
formity in the methods and conditions of work are reluctant to 
change to a more varied form of procedure. This attitude is merely 
another illustration of the inertia produced by long-established 
habit and the desire to live along the lines of least resistance. 
There is little doubt that operatives who have had experience of 
both uniform and varied conditions of work, generally prefer the 
latter and the results obtained in this enquiry support this view. 
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Summary of Conclusions , — The results of the investigations con- 
sidered in this report indicate that, in the case of light repetitive 

work — 

(1) Uniformity in the method of procedure is generally less productive 
and conducive to greater irregularities in the rate of working than 
are varied forms of work. 

(2) The highest output is obtained when the form of activity is changed 
after 1% or 2 hours of unvaried work. 

(3) Many changes are detrimental to output because of their inter- 
ference with the swing of work. 

In addition, there is a certain amount of evidence to show that 

(4) In repetitive work of a fatiguing nature, changes in the form of 
activity should be relatively more frequent. 

(5) A high degree of resemblance between the alternating forms of 
activity, although subjectively satisfying, is not conducive to 
increased output. 


QUESTIONS 

1. Does monotony always result from constantly doing an unvaried 
operation? If not, what are some other likely causes? 

2. Can you name any innate tendencies which might be responsible 
for the origin and maintenance of the policy of the division of 
labor? Defend your answer. Criticize the theory of Adam Smith. 

3. Describe in detail how absenteeism, lateness, and excessive turn- 
over serve as indicators of the monotonous character of a specific 
job. 



CHAPTER XV 

MOSALE: UOTIVATION AND SATISFACTION IN WORK 

Although the word morale lacks the precision of most scien- 
tific terms, it refers to one of the leading facts in personal and 
social experience. Being of French origin, it is not surprising 
that a similar idea should be expressed by the Gallicism esprit 
de corps. Both phrases are employed interchangeably in the 
positive sense to suggest the presence of zest in action, enthusi- 
astic good fellowship, ceoperativeness, etc. I, In the military and 
athletic senses, it implies all the preceding elements plus an 
irrational conviction that one side will inevitably win and that 
its cause is holier than the others. 

Like every other psychic variable, morale may show quantita- 
tive fluctuations from a maximum of devoted team-work to a 
minimum of hopeless depression and unwillingness to do any- 
thing. It is an extraordinarily complex mental state resulting 
from the convergence of numerous lines of influence. “High” 
morale may be induced and maintained by knowledge that one 
is employed in the best'equipped shop in town, that one is rela- 
tively better paid than others even though the wage differential 
may be but a fraction of a cent, that not every mechanic can 
do the job as well as one is performing it, etc. Conversely, 
“low” morale may be traced to awareness that one is in a 
“blind-alley” post, that any fool could do the work as well if 
not better than one’s self, that the occupation one is pursuing 
is disparaged rather than esteemed socially, etc. Superficial 
thinkers often allege that all that is needed to boost morale is 
to inaugurate a 10 per cent wage increase, forgetful of the fact 
that in any organization with persistent poor morale there may 
be a thousand. things wrong with the nature of the work, the 
condition of the surroundings, and the policies of the manage- 
ment. 

It is probably fanciful to hope that morale can always be 
kept at a high pinnacle. Everyday experience indicates that 
even stable personalities exhibit “ups and dovras” in emotional 

4U 
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fervor, and physiological psychology confirms this when it 
stresses the effects of cyclical glandular changes, periodic neu- 
ral impulsions, oscillations in muscular tone, etc. However, 
just as prolonged depression symptomizes some grave physical 
or mental disorder, so a constant lack of morale betokens a 
highly inefficient organization. Competent leadership will see 
in morale its best index of industrial health, and aim steadily 
to preserve it at a high plane. 

^o the psychologist, morale is reducible to the two factors 
of motivation and satisfaction, which in turn are simply the 
obverse and reverse sides of man^s basic needs. Man is ^^driven’’ 
to work by the imperiousness of his wants. If these wants can 
function freely and have a reasonable opportunity of being 
fulfilled, then satisfaction normally ensues. Were industry ra- 
tionally arranged, all of its energies would be concentrated 
upon meeting the needs of its producers as well as of its con- 
suming market. It is because so many of the common urges 
are thwarted by the factory system in the interest of ulterior 
aims that irritation, non-cooperativeness, and other aspects of 
bad morale are so painfully common. One can acquiesce in a 
scheme which blocks the expression of one-quarter of our drives, 
provided the other three-quarters have legitimate free play ; but 
when the proportion is inverted, rebellion is inevitable. 

Most groups of workmen respond gratifyingly to any en- 
deavors of superiors which imply interest in their welfare. 
Crowd phenomena elicited by suggestion undoubtedly play a 
part here. Where isolated individuals are the only ones in the 
force noticeably deficient in work-energies, the case method of 
treatment must apply. In fact, it is a bit absurd to view morale 
as a social matter exclusively and attempt to deal with it only 
in mass terms. The necessity for considering the peculiar per- 
sonal problems of each workman cannot be so easily evaded. 

A. Drives and Urges in Making a Living 

1. Studying Motives hy Investigating Facts 

A. W. Kobxhauseb, “The Motives-in-Industry Problem,” Annals of Ameri- 
can Academy of Political cmd Social Science, 110:113-116 (1923) 

We may begin the study of the causes for a particular act by 
asking what causal factors are present in the immediate determi- 
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nation of the act. All psychologists would probably agree that 
these determining causes are entirely included in two classes: (1) 
the total make-up of the individual and (2) the total stimulating 
situation in which he finds himself. The disagreement in regard 
to motives arises with respect to the nature of the individuals 
make-up and the part played in activity by the several elements 
in this total organization of the individual. Different writers em- 
phasize reflexes and habits, appetites and emotions, conscious de- 
sires and feelings, instincts, complexes, dammed up nerve energy, 
bodily sets and attitudes, and many other factors. Likewise dif- 
ferent writers have very different notions as to the origin and de- 
velopment of the several factors. Some would go to heredity for 
the cause of most activity; others would emphasize the social en- 
vironment to the exclusion of all else; still others would make the 
experiences of infancy most important. 

The view of motives which we have developed clearly makes it 
unnecessary for us to choose from among these various alternatives. 
They may conceivably all be real and usable causes of action. We 
believe that any factors — ^physical or mental, past or present — ^may 
justifiably be considered causes, granted only that they can be 
isolated and correlated with the act to be explained. The important 
point is not to decide in a theoretical fashion upon certain of these 
explanatory factors and then use these in explaining all behavior, 
but to start out with a scientific method and an open mind as to 
what particular sort of motives or causes will be useful in ac- 
counting for specific acts. If the expressed desires of an indi- 
vidual enable us better to understand his actions, these will be our 
motives; if observations of his behavior serve our purpose, they 
will be used; if facts concerning his parentage, experiences during 
infancy, or what not, prove revealing, these likewise we shall value. 
But always, the explanatory cause must justify itself. Its causal 
relation must be demonstrated and not assumed. 

We shall indicate in the remainder of the paper two or three 
specific problems showing the method of attack which grows out 
of the point of view that has been developed. Our methods are, as 
a matter of fact, those that any concrete scientific inquiry into the 
causes of action must necessarily follow. There has been a marked 
discrepancy between the theorizing about motives and the actual 
investigations made. We are attempting merely to bring the gen- 
eral conception of motives into line with sound practical procedure. 

Our examples will be taken from the field of workers" motives. 
One of the most common inquiries is that concerned with the moti- 
vating factors that lead to increased or decreased productive effort. 
One kind of answer talks much of economic motives, creative in- 



MOTIVATION AND SATISFACTION IN WORK 417 


stincts, and the like. Another sort of answer, and the one we 
would give, says frankly: We know very little about this matter 
and it is extremely difficult to obtain clear facts that throw light 
on the activities. However, we can collect some concrete evidence 
which will be helpful, and as we amass more and more such evi- 
dence we shall gradually have our answer as to motives. We shall 
study the influence on the productive efforts of workers of such 
factors as hours, method and arrangement of wage pa 3 rment, the 
age, schooling and nationality of the workers, the kind of work, the 
kind of management, the extent of organization among the workers, 
and so on through a wide range of facts. We shall study these 
relations by comparing different groups and different plants, by 
comparing results under changed conditions in the same plant, 
by detailed study of the feelings and attitudes of individual 
working people and by any other scientific methods that we may 
hit upon. 

We are likely to be told that this is all very fine but it is not a 
study of motives. Our reply is that it is a study' of motives ac- 
cording to the view of motives we have presented. We believe it 
represents the only sort of fruitful inquiry into motives. To say 
that factual studies of this kind are not studies of motives is to 
imply a mystical conception of motives which sees them as special 
inner driving forces which are more than mere formulations of 
observed causal relations among acts and the events associated 
with the acts. 

Let us carry out in a little greater detail another example in 
the field of workers^ motives. We wish to know, in a particular 
plant, why the men are leaving their jobs — the causes for the labor 
turnover. We could, of course, say, ^Tnstinct of migration,’^ 
^Thwarted instinct of workmanship,^^ or the like, but that would 
leave us precisely as wise as we were. What we need is a body of 
facts regarding the men and their work, and a study of the inter- 
relations of these facts which will give us an understanding of how 
important various items are in relation to the turnover. One retail 
store, for example, experienced a reduction in labor turnover from 
700 per cent to about 300 per cent in one year, following the intro- 
duction of two changes in employment practice, one in the method 
of training new employes, the other, summer Saturday-noon closing. 
Facts of this sort, supplemented by such inquiry as will make sure 
of the constancy of these correlations, tell more than pages of 
abstract theory. 

The reasons for leaving that are assigned by employes during a 
final interview have some value, but they must be carefully and 
critically handled. The typical list of reasons for leaving is un- 
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reliable in part because of deliberate falsification by the employes 
who are quitting work, but much more by reason of the inability 
of these individuals to say what the causes for their leaving really 
are. In complexly determined acts of this kind it is tremendously 
difficult to separate true explanations from rationalizations or fic- 
titious explanations and from real but relatively unimportant items. 
It is almost as difficult for the individual concerned as for some one 
else. Very frequently, if we are frank with ourselves, we are 
compelled to admit we do not know why we did as we did. The 
individual has to decide what his own motives were through a 
consideration of the correlated facts, just as does an outsider. 
Sometimes he can do it better than the outsider and sometimes 
less well. 

We may use statistical and experimental methods in trying to 
get at the reasons for leaving. We may tabulate and study many 
sets of facts regarding the individuals who leave — ^their sex, age, 
education, nationality, marital status, number of dependents, 
length of service, number of previous positions, efficiency records, 
psychological test scores, wages and so on. Or we may experi- 
mentally vary some of the factors such as wages, hours, or condi- 
tions of work. When comparisons are made with similar facts 
about workers who do not leave, or with conditions before the ex- 
perimental changes, some of the factors may prove to be signifi- 
cantly related to turnover and hence be taken as determining causes 
(or as motives if they happen to be thought of as implying corre- 
sponding desires). Thus if it is found that the individuals who 
tend to leave soon are ones with no dependents, who have held 
many positions, who have been lax in attendance, have been re- 
ported as restless and independent by the foreman — these are the 
significant facts to know. One can read a ^^nomadic impulse^^ or 
'Wanderlust” or what not into the facts, but it adds nothing to 
the facts and it is likely to mislead. 

The motives of the individual worker may be studied in an 
analogous fashion though with greater difficulty. Employe Y 
leaves and states as his reason that the work is too hard for him. 
Is this the real motive or is it not? If not, what are the significant 
motives or causes? The answer must depend upon a canvass of 
the facts about Y. If he takes another job of the same sort some- 
where else, we may infer that the strenuousness of the work was 
not a very important cause for his leaving. Or if he was physically 
sound and active and the work was comparatively easy, there is a 
presumption against the assigned motive. Obviously many differ- 
ent bits of knowledge might lead to the same conclusion, or all 
the available facts might still leave us uncertain. In so far as 
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facts do not answer our question, certainly instinct-explanations 
will not. 

If we try to go as far as we can in the present example, we may 
find our answer in such causal relations as these: (1) perhaps we 
leam that this man had been only temporarily laid off from his 
regular job at another plant and that now he is returning to that 
job. (2) Investigation may reveal that he had gone into debt 
with shopkeepers and that he left town immediately, without paying 
his bills. (3) We may find that this worker has the reputation of 
being highly independent and of resenting strict supervision. Such 
estimates of character traits are short-hand generalizations of the 
individuals typical ways of acting, and hence are loosely equivalent 
to the detailed facts of his behavior. The job in question, let us 
say, is closely supervised by a foreman who likes to exercise his 
authority. If other facts bear out this relation, we may decide 
that this set of facts constitutes one important cause. 

We might go on with numberless examples of the same kind. 
Many concrete and elaborate studies have been made of conditions 
affecting the efRciency of workers and of the factors causing labor 
turnover. All these studies are contributing to our knowledge of 
motives. In fact any scientific collection of data bearing upon con- 
duct and the influences shaping that conduct is a study in motives. 
Or at least it throws light on the questions which are ordinarily 
called ^^the problem of motives.^^ 

Summary , — Our main point of view may be stated once more. 
We have maintained that the study of motives means the study of 
concrete facts related to activity and the inter-relating of those 
facts. The methods of studying motives are the universal methods 
that science uses in collecting and interpreting facts. Sound gen- 
eralizations concerning motives can be nothing more than formula- 
tions of established correlations among observed facts. If this 
point of view is adopted, the answer to the problem of motives is 
seen to depend upon all sorts of factual investigations in psychology 
and in business. 

References . — The best literature on motives is to be found in the 
technical journals. Among the books, the following may be men- 
tioned: 

For discussions in terms of instincts, see: 

Wm. McDougall — Introduction to Social Psychology 
GABLEflx>N Parker — Casual Laborer and Other Essays 
Ordway TEAD^Instincts in Industry (This book contains a wealth 
of illustrative material from the industrial world.) 

For critical discussion of instincts see: 

C. C. JoSEY — Social Philosophy of Instincts 
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For general approaches to the psychology of motives^ consult: 

Z, C. Dickinson — Economic Motives 
R. S. Woodworth — Dynamic Psychology 
For Freudian views read: 

E. B. Holt — The Freudian Wish 
Bernard Hart — Psychology of Insanity 
A. G. Tansley — The New Psychology 

2. A Cla ssic Definition 

William McDougall, An Introduction to Social Psychology^ 30, 46-46 

(Luce, 1023) 

We may define an instinct as an inherited or innate psycho- 
physical disposition which determines its possessor to perceive, and 
to pay attention to, objects of a certain class, to experience an 
emotional excitement of a particular quality upon perceiving such 
an object, and to act in regard to it in a particular manner, or, 
at least to experience an impulse to such action. . . . 

Directly or indirectly the instincts are the prime movers of all 
human activity ; by the conative or impulsive force of some instinct 
(or of some habit derived from an instinct), every train of thought, 
however cold and passionless it may seem, is borne along towards 
its end, and every bodily activity is initiated and sustained. The 
instinctive impulses determine the ends of all activities and supply 
the driving power by which all mental activities are sustained ; and 
all the complex intellectual apparatus of the most highly developed 
mind is but a means towards these ends, is but the instrument by 
which these impulses seek their satisfactions, while pleasure and 
pain do but serve to guide them in their choice of the means. 

Take away these instinctive dispositions with their powerful im- 
pulses, and the organism would become incapable of activity of 
any kind; it would lie inert and motionless like a wonderful clock- 
work whose mainspring had been removed or a steam-engine whose 
fires had been drawn. These impulses are the mental forces that 
maintain and shape all the life of individuals and societies, and in 
them we are confronted with the central mystery of life and mind 
and will. 


3. Motives in Economic Life 

C. H. Parker, The Casual Laborer and Other Essays, 137-138 (Harcourt, 
Brace and Howe, 1920) 

All human activity is untiringly actuated by the demand for 
realization of the instinct wants. If an artificially limited field 
of human endeavor be called economic life, all of its so-oalled 
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motives hark directly back to the human instincts for their origin. 
There are, in truth, no economic motives as such. The motives of 
economic life are the same as those of the life of art, of vanity 
and ostentation, of war and crime, of sex. Economic life is merely 
the life in which instinct gratification is alleged to take on a ra- 
tional pecuniary habit form. Man is not less a father with a 
father’s parental instinct-interest just because he passes down the 
street from his home to his oflBce. His business raid into his rival’s 
market has the same naive charm that tickled the heart of his 
remote ancestor when in the night he rushed the herds of a near-by 
clan. A manufacturer tries to tell a conventional world that he 
resists the closed shop because it is un-American, it loses him 
money, or is ineflScient. A few years ago he was more honest 
when he said he would run his business as he wished and would 
allow no man to tell him what to do. His instinct of leadership, 
reinforced powerfully by his innate instinctive revulsion to the con- 
finement of the closed shop, gave the true stimulus. His opposition 
is psychological, not ethical, 

4. Worle and the Major Human Satisfactions 

E. L. Thorndike, ‘‘The Psychology of Labor,” Harper^ s Magazine ^ 144 : 

799, 800-802 (1922) 

Most of US have been taught to think of labor as a necessary 
evil which men are bribed to carry on with wages or profits, much 
as we have been taught to think of east as where the sun rises and 
west as where it sets, or of two and two as making four. Man is 
cursed with labor since Adam; the less he has to do with it the 
better. , Freedom from productive occupations is the Eden we all 
crave. '^Shorter hours and higher wages are the two rails on which 
the world’s workers move toward welfare. - So we have been taught. 

We may perhaps concede that labor has a value for health and 
morality, and that we shall enjoy heaven better for having toiled 
on earth. But intrinsically, from the simple selfish point of view 
of the laborer, labor is a cloud whose only silver lining is wages. 
To keep the world going so many tons of coal must be mined, so 
many bushels of wheat raised, so many yards of cloth woven ; and 
the world labors to produce these rather than go without them. 
Labor is a suffering endured only because it prevents the greater 
suffering of lacking what the wages or profits would have bought. 

Labor laws, labor disputes (at least on the surface), and welfare 
schemes for laborers refiect, and in the main, confirm this view. 
It is, however, an unsound and dangerously incomplete view of the 
psychology of labor. A sound and adequate view of human nature 
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in its relation to labor must take into account all the important 
facts about productive labor, not merely the fact that much of it 
to many persons is objectionable. It must consider all the condi- 
tions and results of labor as well as the contents of the pay 
envelope. 

First of all, activity of body or mind is not intrinsically ob- 
jectionable to human beings. On the contrary, if the activity is 
within the individuals capacity in quality, quantity, and duration, 
so as to be done without strain, it is intrinsically desirable. Boys 
and men leave their farm chores to engage in more violent activity 
in hunting. The lawyer stops thinking of his brief in order to 
think harder in the chess game. The housewife abandons the 
family mending to do fancy embroidery. 

Nor is productive labor intrinsically more objectionable than 
some activity undertaken for sport. Human nature has no predilec- 
tion for the useless as such. On the contrary the child would 
prefer to have his mud pies edible, the hunter would prefer to 
secure a useful trophy, the lawyer would enjoy his game of chess 
no less if by some magic it made two blades of grass grow where 
one grew before. Indeed, it adds somewhat to his enjoyment if 
he thinks of it as valuable mental training or a healthful mental 
relief. 

In fact, there is hardly a gainful occupation that is not used as 
a cherished pastime by some men and women. . . . 

Wages and profits are rarely the only reward for labor. Many 
workers work to some extent for love of the work. Still more are 
paid in part by the approval their skill and achievements receive. 
Some are paid in part by the sociability of the workers or the 
friendliness of the boss. In fact, almost every fundamental human 
appetite may be gratified to some extent by productive labor. 

We should not think of the laborer as leaving most of his human 
nature behind him when he goes to work, and becoming then a 
single-hearted devotee of money. We should consider all the in- 
stincts and habits, some of them deep hidden, that move him as 
truly when he works as when he rests with his family or plays 
with his friends or fights or votes or marries. 

There are five fundamental trends in human nature which 
specially deserve our consideration. The first is the satisfyingness 
of activity, physical or mental, at which one can succeed. Man 
tends to do something when he is wakeful as truly as to rest when 
fatigued. Continued idleness is seductive when accompanied by 
sociability, or stimulation by novel sights and sounds, or a sense of 
superiority to those who cannot afford to be idle, or opportunity 
to display one^s power or wealth ; but mere idleness per se, as in a 
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sanitarium or jail, is attractive only to exhausted bodies or minds. 
The labor problem is not so much to bribe men from idleness to 
activity as to induce them to be active in ways which are ad- 
vantageous to the community. 

The second is the satisfyingness of mastery. To have other 
human beings step out of the way, bend the knee, lower the glance, 
and obey the command, is worth more than fine gold to most men 
and to many women. It would be an interesting study to ascertain 
whether a plumber has a helper, a farmer a hired man, a waiter a 
bus boy, and so on, simply because these helpers really increase 
efiBciency, or partly because the plumber, farmer, and waiter thus 
have some one on whom to gratify their craving for mastery. 

The third is the satisfyingness of submission — to the right hind 
of man. Contradictory as it may seem, it is as natural for human 
beings to submit to the person whose size, looks, voice, prowess, and 
status make him an acceptable master, as to exercise mastery them- 
selves where they can. The same man who enjoys mastery almost 
to the point of tyranny over his employees may enjoy submission 
almost to the point of servility to some business giant, or to some 
hero of baseball, or even to his wife. The strength of this tendency 
to submissive loyalty varies, being much greater in some men than 
in others, and greater in general in women than in men. The same 
man who excites ready loyal submission in some, may thus excite 
rebellion and attempted contra-mastery in others; and some men 
may never, as workers, find a foreman whose power over them is not 
a constant irritation. 

Probably the present work of the world cannot under present 
conditions be done without a balance of dissatisfactions, because 
for the great majority there is too much need for submission and 
too little chance for mastery. Roughly speaking, labor has to be 
too submissive to suit human nature. But not all of the sub- 
missiveness is annoying, and the two trends, though often opposed, 
need not always be. If Jones appeals to Smith as a creature to be 
mastered, and Smith appeals to Jones in the same way, both cannot 
be satisfied. They are not necessarily and inevitably opposed, how- 
ever. If Smith appeals to Jones as a great man whose smile pro- 
duces thrills of delight, whose nod is benediction, whose commands 
are unquestionable, both may be happy. 

Next to be considered is the satisfyingness of company and cheer- 
fulness. Man is by nature gregarious and fond of human happiness 
about him. He likes to have human beings around him and to 
have them smiling and laughing rather than peevish and sad. The 
department store and factory are actual reliefs to many girls whose 
home life is essentially a complaining mother and crying children. 
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Many a young man gets enjoyment from the bustle of the office 
very similar to that for which he pays at the amusement park or 
on the excursion steamer. 

Last and most important is the satisfyingness of that feeling 
that one is somebody of consequence, who is or should be treated 
respectfully by his community, which we may call the love of ap- 
proval. The human animal derives keen satisfaction from humble 
approval, as by admiring glances of anybody, and from all forms of 
approval of those whom we esteem. The withdrawal of approving 
intercourse by our equals or superiors, and looks of scorn and de- 
rision from anybody, provoke a discomfort that may strengthen to 
utter wretchedness. . . . 

This hunger for consideration, approval, and eminence is one of 
the great moving forces in human life. Under present conditions 
in America it deserves to be ranked along with the primary motives 
of physical hunger, sex, and the craving for physical safety and the 
intolerance to bodily pain. . . . 

It may be accepted as axiomatic that labor which adds to the 
laborer's sense of worth and consideration by those whose opinion 
he lives for has a plus over its money wages, and that labor which 
detracts therefrom has a lack which wages or some other considera- 
tion must supply. 

5. The Instinct of WorJcmanship 

F. W. Taussig, Inventors and Money-makers, 12-18 (The Macmillan 

Co., 1915) 

The instinct of contrivance is widespread in the animal world, 
among insects, birds, mammals (the beaver is a notable illustra- 
tion). In origin doubtless it goes back to the fact of having been 
at some stage advantageous. For its evolution, as for that of 
every other instinct, one turns almost as a matter of course to the 
Darwinian organon. Those creatures which were disposed to con- 
trive had a better chance in the struggle than their fellows; they 
survived, and their nervous structure was transmitted to their de- 
scendants. We need not concern ourselves with the problems that 
vex the biologists and psychologists, — ^the first steps in variation, 
the mechanism of the transmission of characters, the relation be- 
tween body and mind and that between instinct and experience. 
For our purposes it suffices that all are now agreed on the trans- 
mission of propensities as well as of anatomical structure. And 
among the inherited instincts, in men as in animals, we have to 
deal with that of contrivance and construction. 

That there is a well-marked instinct of this sort is made toler- 
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ably certain by another kind of evidence; its unmistakable spon- 
taneity and extraordinary development in some individuals. When 
a trait appears overwhelmingly and unmistakably in a few, we may 
infer that it is present to some degree among all, even though so 
weak at the other extreme of the scale as scarce to be recognizable. 
Such is the case with the instinct of sympathy, love, devotion, — 
powerful to our amazement among a chosen few, hardly to be de- 
tected among the grossly selfish, yet in no person quite absent. 
The instinct of rhythm, again, is so spontaneous and impetuous 
in those of poetic and musical genius that we must suspect that we 
have to deal here also with one shared universally. So far as con- 
cerns the instinct of contrivance, we are familiar not only with its 
extreme manifestations but with its wide dispersion. 

Every child likes to build with blocks and play with tools. When 
schoolboys or college undergraduates carve letters and numbers on 
their desks, they are no more deliberately wicked than they are 
when skylarking or ball playing : they obey the inborn bent. Every 
man likes to whittle. A new dodge appeals to all. The born in- 
ventor is among the best known figures in the chronicles of indus- 
try. No doubt the bent to contrivance is less specific in its direction 
among men than among animals, more various in degree, more 
likely to be overlaid and complicated, to be thwarted or concealed. 
Such is the case with all our instincts, but it is none the less a 
true instinct, pressing imperiously to a specific kind of activity. . . . 

If now we admit that there is an instinct of contrivance, and 
that there is a keen satisfaction in following it, we are led to 
question the proposition that progress in the arts depends on an 
experience or prospect of gain. This had been the view of the 
older utilitarians: men contrived simply because this was con- 
ducive to gain, and would not contrive unless prompted by the 
experience and prospect of gain. Hence there must be premiums 
and prizes, patent laws, protected trade-marks, the bait of profit. 
But if there is a spontaneous impulse, — spontaneous in the sense 
of not being dependent for its initiation on a calculated gain, — we 
may be led to conclude that the patent system, for example, is a 
huge mistake. Men would invent anyhow: they obey the instinct 
and therein take joy. So poets are actuated, musicians, men of 
science. In their activities we have long recognized the intrinsic 
satisfaction from the exercise of inborn impulse. It is at least a 
question whether copyright has aroused genius or evoked literature. 
The social reformer of idealistic type declares that all such sordid 
motivation is beside the mark. No doubt, once the practices and 
habits of the selfish competitive regime are established, men of all 
sorts will faU into them. But to say that the forward march of 
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the industrial arts is dependent on a patent system is like saying 
that poetry, music, the plastic arts are merely forms of money- 
making. 


6. Why Men Work 

O. H. Miles, The Will to Work, 5, 76-78 (Rutledge, London, 1029) 

The average man has become so accustomed to the routine of 
his daily task that he seldom pauses to think why he works. If 
asked the reason he toils day by day, year in and year out, he will 
probably be astonished at such a question and reply, “To get my 
living, of course.^' Most people who work, normally do so, no 
doubt, for a living, yet seldom is work done from this motive alone. 
There are many other closer and more pressing things that influ- 
ence the “will to work^^ and hence the quality and quantity of the 
daily work done. 

For instance, an engine-driver who is faced with the task of get- 
ting up a steep gradient in bad weather is not thinking at all about 
getting his living. What keeps all his wits at work is a very real 
interest in nursing and coaxing his engine, and a determination to 
keep good time. The bus-driver, while on his route, seldom thinks 
of his job as a means of keeping body and soul together. He is 
interested in his passengers, and although he may hustle a dilatory 
passenger, he can spare a cheery word and give a helping hand to 
the cripple who hobbles aboard. It is only when he is in danger 
of losing his job or flnds that he has been spending beyond his 
means that he gets a very effective reminder that he must work 
for a living. . . . 

Though there are in reality very many reasons why men work, 
there is in most people’s minds one which predominates and which 
influences the general attitude towards work. Thus some people 
may be mainly interested in the gains and rewards which work 
brings. Others may find that the work itself gives a satisfaction 
which well repays their efforts. A desire to be of service may 
prompt others. In some cases there may be only the desire to 
escape the consequences of not working. The development of this 
dominant attitude is the resultant of many varied factors. The 
person’s physical and mental make-up and the result of his early 
environment, training, and habits have an influence throughout his 
life. The attitude and ideals of those with whom he associates and 
of the people for whom he works all play their part. He is, as it 
were, surrounded by a field of influences and is attracted or repelled 
according to the way they affect his personality. If in his work 
there is scope for the development of his abilities, he responds and 
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becomes a better and more complete human being in the process. 
On the other hand, work that offers scope for only a small part of 
his activities cramps and narrows his development. Work that 
gives only the prospect of gain tends to develop his activities in 
this direction to the detriment of other aspects of human activity. 

The leaders of industry have therefore a great influence on the 
direction which the development of the individual population takes. 
If a flrm^s efforts are directed mainly towards the paying of big 
dividends and the desire for gain is uppermost, this policy influ- 
ences all its members. Each worker in time becomes obsessed with 
the desire to get all he can. It is simply a natural inevitable 
human response to environment. It is, moreover, a reversion to a 
strong primitive, anti-social, unintelligent form of activity. The 
desire for gain in time replaces the ‘Vill to work^^; and when a 
group becomes imbued with a desire to gain without working for 
it, the whole basis of human relationship is weakened and the end 
is in sight. 


B. Sources of Dissatisfaction 

7. Restriction of Output 

C. S. Myebs, Mind and Worky 111-123 (University of London Press, 1920) ; 
reprinted in U. S. by permission of G. P. Putnam’s Sons 

Output may be restricted by the employer or by the employee; 
either of them may restrict it deliberately or more or less uncon- 
sciously. 

Deliberate restriction of output by the employer may come about 
through at least three causes, viz.: (1) the dearth of raw material, 
(2) the fear of flooding the market, coupled with the desire to 
maintain an artificially high price for his manufacture, and (3) 
the need for co-ordinating the requirements of different depart- 
ments of his factory. More or less unconscous restriction of output 
by the employer may arise (1) through bad organisation and out- 
of-date equipment of his factory, (2) deficient training of his em- 
ployees in the best methods of work, (3) ill-considered arrange- 
ments of the working hburs, (4) inadequate rest pauses, and (6) 
defective selection of his employees for the task for which they are 
best fitted. 

The prime causes of deliberate restriction of output by the em- 
ployee at the present day are discontentment, suspicion and jeal- 
ousy. An important cause also lies in the fear that with increased 
output the scale of piece rate or task rate payment will be reduced. 
The rate has been not infrequently cut when men begin to earn 
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more than the employer had thought possible when setting the 
rate. There is a good instance on record of a girl paid by piece 
rate, who was shown by a passing expert a more efficient method 
of working by which she could earn far higher pay. Later, how- 
ever, she was found to have returned to her old method, and the 
reason she gave the expert was that she knew her employer would 
cut the rate if his girls earned more than a certain sum per week. 

Although such extreme cases have not occurred in this country, 
yet there are many instances — ^far more numerous than is generally 
supposed — ^in which the rate has been cut here, and it is un- 
doubtedly an important cause of the deliberate restriction of out- 
put by the employee. One of the absurdest cases on record occurred 
where the earnings were originally based on the performance of a 
certain task in 5 hours. The workers finished it in 4 hours, where- 
upon the time rate was cut to 4 hours. The workers then managed 
to finish it in hours, whereupon the time rate was at once 
cut to 3^ hours. The workers then finished the job in 3 hours, 
and the time rate was further cut to 3 hours. But by this time 
the workers had learned wisdom. They now took 7 hours for the 
job. The time rate was raised to 4 hours, but without effect, then 
to 5 hours; whereupon the workers finished the job in 3i/^ hours. 
Once again the time rate was cut, and once again the job took 7 
hours to accomplish ! 

The remedy for such senseless warfare is perfectly obvious: sys- 
tematic investigations in time study must be conducted at the out- 
set with the approval an^ cooperation of all concerned, so as to fix 
a fair piece or time rate, satisfactory to all concerned, which will 
honestly be maintained so long as the working conditions are not 
materially changed. 

Another cause of deliberate restriction is the fear of disloyalty 
to less capable fellow-workers. This can only be safeguarded (1) 
by the establishment (based on scientific study) of a recognised 
range of individual differences of output, within which workers 
may feel secure in their employment, (2) by a proper selection of 
workers at the outset according to their special abilities, and (3) 
by a guarantee against loss from unemployment when arising not 
through any fault of the worker. 

It may here be pointed out that the restriction of output by 
workers has been shown in the United States to occur in what are 
there called ^^open shops,” i.e., where there is no trade unionism, 
as well as in shops where the men are members of a trade union. 
Restriction of output, therefore, is not limited to trade unionists. 

Output is unconsciously restricted by workers as the result of a 
physiological process of adaptation, protective against undue fa- 
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tigue at the end of the day. The worshipper in church or the 
child at school cannot he expected to give unremitting attention to 
his prayers or lessons; the shorter the period of his attendance, 
automatically the better maintained will be his attention over that 
period. So, too, the worker unconsciously proportions his efficiency 
to the length of his working spell or shift. It is owing to changes 
in such unconscious adaptation that reduced hours have so often 
yielded as great an output as was obtained before reduction, or even 
an increased output. The unconscious nature of this process is 
doubtless indicated by the fact that the reduction in working hours 
may not show its full effect until many weeks after the change. 
Such delay would not occur if previously there had merely been a 
deliberate restriction in output. Shorter hours do not owe their 
beneficial effects to increased spurts. Beyond certain limits, spurts, 
like drug stimulants, are in the long run harmful to efficiency. 
Eiveting competitions and the like, where work is carried out under 
abnormal conditions of volitional tension, yield no information 
whatever of the proper daily output that may be expected from the 
worker, nor of restricted output. 

More or less unconscious restriction of output by the workers also 
arises from general slackness, on the part either of management or 
labour, from tradition (^^it has always been the custom to turn out 
so much”), or from the general factory routine which would be 
distributed if an increase in production occurred in any one depart- 
ment. 

A few examples of undoubted restriction of output by the workers 
are here given. Night after night in a munitions factory of the 
United States the output of sixteen women drilling holes was found 
to be 3600 precisely. If the machines stopped for any reason, they 
evidently put on a spurt afterwards, because the output remained 
constant over the period of examination ; indeed, it was found that 
this spurt was capable of effecting a temporary increase of from 75 
to 90 per cent (elsewhere even from 136 to 142 per cent) in speed 
of production. In another instance, six women were gauging fuses. 
Five of these women, day after day, gauged 1315 fuses exactly. 
A man, whose output was observed for 45 nights, while employed 
in an operation on fuses, finished, save on one night, exactly 1000 
fuses per night, while three others, similarly employed, turned out 
this number on 47 nights out of 60, 40 out of 49, and 46 out of 
51 nights, respectively. 

In the shops of a certain factory in this country 6000 of a 
certain article were produced weekly. The management decided 
to open a new shop, in which the mechanical conditions were practi- 
cally the same as before, excepting that inexperienced operatives 
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were engaged, who were unfettered by tradition, knowing nothing 
about the work. At the end of six months^ practice this new shop 
produced 13,000 of the articles per week, whereas each of the older 
shops, with its restriction of output, continued to produce only 
6000. 

Another case on record concerns six units of machinery, each of 
which produced 2500 articles per week, the total output being 
therefore 16,000. It was decided to remove some of the machinery, 
unit by unit, to another factory, and at the same time to give a 
bonus on output to the workmen on the remaining units. When 
the first unit was removed, the total output of the remaining five 
still kept at 15,000 per week; when the second, third and fourth 
units of machinery were successively removed, the total output of 
the remaining units nevertheless reached 15,000 per week — a final 
increase in output of 200 per cent being thus attained. 

A valuable method of detecting restriction of output is to take 
the average output of a number of workers on the same job over 
a determined period, and to observe to what extent the output of 
individual workers falls short of or exceeds this average. Excessive 
uniformity of output among different workers thus compared is a 
sure indication of restriction. The forms of the individual daily 
work curves showing the output during each consecutive hour of 
the day, are also highly instructive. If the output rises consider- 
ably during the last few hours of the day, there is good reason 
(apart from the effects of end spurt) to suspect that there has been 
restriction earlier in the-^ay. At the same time, it is difficult to 
lay down any general rules as to the effects of restriction on the 
work curve of different individuals. While some workers may pre- 
fer to restrict their output earlier in the day and to make it up, 
if necessary, towards the close, others may push hard at the be- 
ginning of the day and slacken towards the end. But any such 
departures from the normal will generally be revealed by a sys- 
tematic study of the individual curves of hourly output. 

Where several workers contribute jointly, by team work, to a 
given job, there is apt to be uniformity and restriction of output. 
This is especially likely to be the case (1) when a fiat uniform day 
rate is paid, or piece rate earnings are shared by the team, in a 
prevailing atmosphere of discontentment or want of interest, or 
(2) when a uniform task is exacted throughout each hour of the 
day. In one such works the daily output was fixed at 100 items, 
and during each hour of the day a constant output was maintained. 
The daily curve of hourly output was therefore a straight line. 
This purely artificial condition, imposed on the workers by the 
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management, may have involved undue effort at the beginning and 
end of each spell, but it almost certainly provoked some restriction 
of output during the middle hours of it, for no one can maintain a 
uniform output throughout the day under natural conditions. 

Uniformity of output among different workers is certain to occur 
where an excessive number of men are engaged in team work upon 
a job. A case of this kind is on record where men employed in 
loading coal at one centre were paid a certain rate, while those 
engaged at another centre on similar work were only being paid 
two-thirds of that rate. Seven men left the latter centre to go to 
the former because of the higher rate there, but in two months^ 
time they returned, saying that they could not earn so much money 
at the higher rate on account of the slackness prevailing through 
the large number of men employed on each truck. 


8. Army and Plant Morale 
E. L. Munson, The Mamagement of Men, 738 (Holt, 1921) 

The parallelism between military and induwstrial morale is 
brought out by an inspection of the following correspondence items : 


Military Morale 

Maximum of possible accomplish- 
ment 

Faith in commanders 

Team work 

High spirits 

Contentment 

Level of average morale 

Dissatisfaction 

Criticism and complaint 

Desertion; disorder 
Unwillingness to obey orders 
Mutiny 


Civilian Productivity 

Maximum productiveness 
Trust in superiors 
Cooperation 
Interest in the work 
Enthusiasm for the job 
Level of average efficiency 
Listlessness at work 
‘‘Conscious withdrawal of effi- 
ciency” 

Labor turnover; sabotage 

Strikes 

Riots 


9. Cycles of High and Low Morale 

R. B. Hbbsey, "Periodic Emotional Changes in Male Workers,” Personnel 
Journal, 7:469-464 (1929); reprinted by permission of Williams 
& Wilkins Co. 

Throughout the whole of the past year a group of normal workers 
were carefully studied in regard to (1) overt behavior, such as 
efficiency, lateness, cooperativeness, verbal outbursts, constructive 
ideas, absentism and so forth; (2) emotional behavior; (3) domi- 
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nant trends of thought and revery; and (4) such physical and 
physiological .items as could be either detected or measured, such 
as blood pressure, colloid content of blood, weight, hours of sleep, 
illnesses or pains, and feelings of fatigue. Special emphasis was 
laid on the analysis of relationships existing between these items 
and environmental conditions or personality traits. The observer 
spent all of the working day in almost constant contact with the 
workers studied, and much of the time after work with them either 
in their homes or elsewhere, endeavoring thereby to obtain a com- 
plete picture of their whole life. All of them had full knowledge 
of the purpose of the study and cooperated fully in both describing 
and analyzing their behavior. Twelve men were followed through- 
out the year and five others were studied for periods of several 
months. The material presented in this paper represents merely 
one phase of the data collected. 

During the course of the year it was noticed that often there 
were days when the emotional tone of a worker was unusually high 
or low, though no definite causal relationship was discernible. This 
peculiarity was not looked upon at first as unusually significant; 
but a numerical scale was worked out for the various emotions, 
varying from happy at plus 6 to worried at minus 6, with the 
other emotions placed in between as psychiatric experience would 
seem to dictate. After the daily changes of the workers had been 
plotted, a certain regularity in the longer up and down swings of 
their average emotional states was detectable. On closer study it 
was seen that each workgr showed definite periodic changes in his 
average weekly emotional tonus which could not be accounted for 
by environmental happenings, climatic changes, or physiological 
causes of a kind that were measurable in the plant. Moreover, 
this cyclical movement varied characteristically for each man in 
regard to length, amplitude, and nature of the emotional and objec- 
tive changes involved. The length of each worker^s periodic 
changes — ^measured from ^low^^ to ^low,^^ — averaged all the way 
from three to nine weeks, but in no case did the length of any 
period pertaining to the same person vary more than a week from 
his own average. The amplitude showed similar individual varia- 
tions, some men showing a difference of as much as 6, others only 
2, points between the highest and lowest phases of the ^^cycles.^^ 
The amplitude of the changes seemed also to be more affected than 
the length by the worker^s organic state and relation to his environ- 
ment. 

Though the individual workers differed in regard to the changes 
effected in them, a general picture of a somewhat typical high and 
low showed these characteristics : 
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High Low 


Production 

Work comes easily; production is 
at least average, often above; 
fewer complaints are made about 
the way the work is going, though 
one is likely to get less done than 
he could, due to interest being 
attracted by all sorts of stimuli 
in the environment and willing- 
ness to take work and its im- 
portance less seriously; ready to 
stop and tell the other man how 
to do his work. 


Effort 

Usually felt to be less than pro- 
duction. 

Feelings of fatigue 
Usually not many. 

Sleep 

Less. 

Blood pressure 
Apt to be higher. 

Weight 

Often slightly lower, if two pe- 
riods close together. 

Sexual energy 

Apt to be greater. 

Extra-plant activities 
Many. 

Psychic attitude 

Powerful over the environment; 
tendency toward anger over re- 
buffs rather than pessimism; jok- 
ing and laughing; confident, look- 
ing toward betterment and oppor- 
tunity to enjoy the beauties of the 
world and himself; hard to han- 
dle; best way to stimulate him 
with a problem; praise and criti- 
cism both have little effect. 

Mental pictures 

Objective, real, daydreams likely 
to end in action immediately; 
how to get ahead and better him- 
self often in his mind though he 
may not be dissatisfied with par- 
ticular job. 


Usually no more than average is 
accomplished unless worker is 
driven; tendency towards less; work 
an effort; its difficulties exagger- 
ated. On skilled work, however, 
requiring planning, or in executive 
work, sometimes more is accom- 
plished than in manic phase, due 
to saving of time and effort by 
sticking to the job on hand. In 
purely lepetitive work necessity of 
keeping production up to standard 
likely involves great physical cost. 
Low phase often affords starting 
point for creative spark, which later 
manifests itself in manic culmina- 
tion, — birth of genius. 

Greater than production. 

Always more. 

More. 


Few. 

The world weighs heavy; the worker 
hates to be forced to meet crises; 
assimilates rebuffs and criticism 
with difficulty; needs encourage- 
ment and praise at lowest period, a 
whip to force him into proper effi- 
ciency after starting up the cycle; 
more ready to be suspicious and 
irritable, down-cast and worried; 
ready to quit or at least to talk 
about it on slightest provocation. 

Subjective, pessimistic, unreal, fan- 
ciful. 
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Until the tentative hypothesis here advanced is verified by a 
study of more cases, no definite theory of causation or of practical 
application is possible. In spite of that difficulty, however, the 
impressive evidence of a definite periodic change in the cases 
studied leads one to the speculation that periodicity may be associ- 
ated with variations in the general relationship existing between 
energy spending and energy building mechanisms, involving (1) 
metabolic activity; (2) sex and other ductless gland functioning; 
(3) autonomic nervous equilibrium. In other words, these are sub- 
ject to daily variations about a moving axis which in turn has a 
cyclical periodicity; but why this axis should move in these cycles 
is still a complete mystery. .If the further investigations now in 
progress confirm the present hypothesis, industrial managers will 
find it wise to take the fact of periodic changes into account in 
dealing with their workers and executives, setting tasks, studpng 
fatigue in both its daily and its accumulative phases, and analyzing 
their own emotional and mental efficiency. 

10. Quantitative Analysis of Morale 

J. D. Houser, What the Employer Thinks, 176-180 (Harvard University 

Press, 1927) 

Twenty ^^factors^^ have been selected as representing the most im- 
portant elements of the working relationship between employees 
and the organization. These are : 

I. Adjustment to Job; 

Breaking in — new job 
Opportunity to use experience 
Clearness of instruction 

II. Supervision : 

Freedom to consult 

Initiative and independence allowed in work 

Judgments of results 

Courtesy 

III. Incentives; 

Security of job 

^‘Welfare work” (insurance, pensions, sick benefits) 

Adding to ability 
Eemuneration 
Opportunity for promotion 

IV. Participation — Expression : 

New ideas or suggestions 
Grievances 

Knowledge of larger affairs (company and departmental) 
Changes in work policies 
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V. Working Conditions and Facilities: 

General working conditions 
Equipment, tools, etc. 

Fellow workers 
Work schedule 

Attitude” in general is expressed by "feeling.” An employee's 
feeling toward the company for which he works and toward his 
working relationships may range from bitter hostility to enthusi- 
astic approval and friendliness. If an employee is questioned re- 
garding his feelings about each of the above factors and if the 
degree of his feeling about each can be measured, then some 
definite conception will be gained of that employee's attitude as a 
whole. (Such elements as are not under the control of minor 
executives can, of course, readily be isolated.) 

The procedure is briefly as follows : A certain percentage of the 
total number of employees in the organization is interviewed indi- 
vidually. This percentage should be sufficiently large to present 
a true "samplin^^ of all the various attitudes and thus to give a 
complete picture. Each employee is interviewed apart from his 
work and by a skilled interviewer — an outsider without knowledge 
or preconceived ideas about the organization. Moreover, the talk is 
always prefaced with a careful and convincing explanation to the 
worker that no matter what he says, no harm to him will result. 
He is shown a letter signed by the chief executive, interpreting 
the interview as a constructive piece of personnel work and asking 
each employee for full and frank cooperation. He is never asked 
his name, for, as he is assured, the individual answers and reactions 
are valuable only as they contribute to group conclusions. 

Carefully standardized questions, put always in the same way and 
with the same inflection, about his feelings toward every factor, are 
asked of each worker. The questions, for instance, about the factor 
"Adding to ability” are : 

Are you learning things on your job that will be of use to you 
later on, either on this job or on a higher one? Are you getting 
a chance to learn and study some other job? How much do you 
feel that you are growing on the job ? 

The employee's response is listened to attentively and then 
compared with those on the following list, which was constructed 
on the basis of many hundred responses to this same question. The 
intervals between the five "type” responses are approximately 
equal — that is, there is approximately as much difference in degree 
of feeling between No. 4 and No. 5 as there is between No. 1 and 
No. 2 or between No. 3 and No. 4. 
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6. The company certainly does encourage me and offers me every 
opportunity to develop and make progress. I'm sure I am being given 
every chance I could be. 

4. Yes, there are a number of pretty good chances ahead. I believe 
I'm getting some new knowledge and ability every day. It could be 
a little better, perhaps, but the company ti^es an interest and that's 
an encouragement. 

3. The chance for learning here is all right, I guess — ^about average 
— ^no kick as far as I can see. 

2. You've got to pick most of it up for yourself. The job doesn't 
give you much chance. I've learned about all I can. I feel that more 
interest should be shown along this line. 

1. Don't think I'm getting along at all! I'm in a fierce rut I No 
chance to learn I There's no encouragement at all to try to learn or 
go ahead. 

The interviewer has this scale, and a similar one for each ques- 
tion, completely memorized, and has had training in identifying 
employees' responses with those on the scale. The values on the 
scale range from that of No. 1, which represents hostility, through 
No. 3, representing indifference, to No. 6, which denotes enthusi- 
asm. By comparing each employee's response with the scale, a 
numerical value can be given to it. 

By adding the numerical values of the responses to all the ques- 
tions and then averaging the total, a single figure is obtained which 
expresses the attitude of the individual employee. By averaging 
these figures for all the employees interviewed, a single figure ex- 
pressive of the collective oiT group attitude is obtained. In organiza- 
tions where all the twenty factors are not found, the values of re- 
sponses to the factors present are averaged. The following figures 
show the actual result of the use of this method in one large com- 
pany. 

Averages of Employee Attitudes . — The figures below are the 
averages of the scores of all the employees interviewed and express 
the ^^average" attitude on each element of their working relation- 
ships. In this case, the scale runs from 1, the lowest possible score, 
indicating unqualified hostility, through 3, the midpoint, indicating 
mere neutrality or indifference, up to 5, the highest possible score, 
indicating unqualified enthusiasm or favor. All scores below 3 
therefore show disfavor, which grows greater as they approach 1, 
while all scores above 3 indicate favor, which increases as they 
approach 6, The scores here are averages of the scores of all the 
employees' attitudes toward each element of their jobs. 
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I. Adjustment to job : 

Breaking in — new job 2.9 

Opportunity to use experience 1.7 

Clearness of instructions 2.7 

2.4 


II. Supervision : 

Freedom to consult 

Initiative 

Judgment of results 
Courtesy 


III. Incentives: 

Security of job 3.0 

Welfare work 2.0 

Remuneration 2.7 

Adding to ability 2.6 

Opportunity for promotion 2.2 

2.6 

IV. Participation — Expression : 

New ideas or suggestions 1.9 

Grievances 2.8 

Knowledge of larger affairs 1.6 

Changes in work policies 2.1 

2.1 

V. Working conditions and facilities : 

General working conditions 3.6 

Equipment, tools 4.1 

Fellow workers 4.3 

Work schedule 3.2 

3.8 

Average for Company (Index of morale) 2.7 


The average for the Company (2.7) clearly indicates that the 
attitude of the working force, taken as a whole, is one of indiffer- 
ence slightly shaded by disfavor. The separate figures as clearly 
point out that the employees^ very favorable opinions of their work- 
ing conditions and facilities is offset by the low esteem in which 
they hold their opportunities for participation and self-expression. 
Figures such as these have obvious significance for management. 


3.9 
2.0 

1.9 
2.4 
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11. Impulses and Inhibitions in Work 

Hknbi De Mas, Joy in Work, Appendix (Holt, 1929) 

PosmvB AND Negative Faotohs Appecting the Worker’s Attitude 
Towards His Work 


Impulse to Joy m Work ( + ) 

I. Primary Motives 

1. Instinct of Activity 

2. Instinct of Play 


3. Constructive Instinct 

4. Instinct of Curiosity 

6. Instinct of Self-Assertion 

6. Possessive Instinct 

7. Combative Instinct 

II. Accessory Motives 

1. Herd Instinct 

2. Longing for Mastery and 

Need for Subordination 

3. Esthetic Gratification 

4. Considerations of Self-In- 

terest 

5. Considerations of Social 

Advantage 

III. Sense of Social Obligation 


Hindrances and Inhibitions ( — ) 

I. Technical Hindrances and In- 
hibitions 

1. Detail work 

2. Repetitive work 

a. Monotony of motion 

b. Reduction of Initiative 

c. Slackening of attention 

d. Hypnotic effects of rhy- 

thm 

3. Fatigue 

4. Unfavourable Technical 

Conditions 


II. Intra-Occupational Social Hin- 
drances and Inhibitions 

1. Dissatisfaction with Work- 

ing Conditions 

2. Unjust Wage Systems 

3. Disciplinary Subordination 

of the worker 


III. Extra-Occupational Social Hin- 
drances and Inhibitions 

1. Permanent Allocation to a 

Lower class 

2. Insecurity of livelihood 

3. Conventional Disparage- 

ment of Manual Labour 


12. What the Worker Wants in His Work 

WHrrma Williams, Uainaprings of Men, 66-62 (Scribner, 1926) 

For three weeks in the steel plant we had shovelled hot and 
dusty brickbats out of the caved-in furnace — ^a motley crew of 
Mexicans, Indians, negroes, and various foreign-bom unskilled 
laborers, working fourteen hours during the night-week, ten hours 
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during the day-turn, and eighteen or twenty-four hours every 
second Sunday. The start of the fourth week brought the first 
evidence of that most elusive element of all working conditions — 
the influence of the job upon its holder’s standing in his com- 
munity. 

^^Charley, how’d you like to join the millwright gang?” the fore- 
man called to me. He appeared to think he was offering a dis- 
tinguished honor — in spite of his explanation that it paid only 
two cents an hour more. The change was accepted with indiffer- 
ence : surely so slight an increase in pay could not mean much of a 
promotion. Half an hour sufficed to prove my error. As I came 
by my former companions, carrying oil-can and wrench, I made a 
veritable sensation! Every one of these old friends leaned upon 
his shovel and wiped the sweat and dirt out of his eyes while he 
exclaimed : 

^^Hey, Boodie! W^ere you catch-em job? — Meelwright gang? 
Oil-can and wr-rench ! No more . . . shovel ! My Ga-wd 1” 

From that moment it was possible to talk familiarly with the 
first and second helpers, those experts who peer through their 
colored spectacles into the changing conditions of the furnace’s 
^^bath” of ^fliot metal” up to the instant of the ^^tapping.” For 
three weeks I had puzzled why these men would have nothing to 
do with me. Now we were suddenly become pals I But this was 
not all. My elevation brought honor not only inside but outside 
the plant. Without doubt, if my wife had lived near by, she 
would have received the congratulations of the wives of the un- 
skilled laborers: ^^Your man he catch-em fine job!’^ And not one 
of them but would have observed closely the next day, to see 
whether she continued to speak to them I 

All this amazing change of status, both as a worker and a 
citizen, on a difference of only two cents an hour ! . . . 

Numberless other instances could be cited of this outstanding 
fact: everywhere among the workers a man determines the social 
standing of himself and his family, not so much hy the earning 
power as hy the NATURE of his joh. 

This universal connection between a man’s work status and his 
community standing — this it is that constitutes by far the most 
important as well as the most elusive of all the ^^conditions’’ of 
work. This is what enlarges enormously the boundaries of a man’s 
job. This is what provides those ^^social handles” of the pay-cup — 
that "social fringe” which makes a man’s work infinitely more 
than that combination of mud, shovel, and arms which so fills the 
eye of the observer. Away out beyond these extends the thought 
of the doer of the task. Constantly he pictures the reward which 
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is to follow. Of that reward only a part is put into the pay en- 
velope. The rest of it spills over into satisfactions astonishingly 
intricate and imponderable — ^and indispensable. Among these, 
however, the assignment of a gratifying social status is only the 
final capstone set upon a whole series of lesser but ascending 
rewards. 

What is this series? 

Surely it starts with the simple gratification of mere physical 
activity. From the time of our mother^s first urgent appeal to 
^Tlease sit still not one of us but has learned the genuineness of 
this first reward of action. Not one of us but knows, however, that 
in addition to this minimum delight of muscle exercise, we wish 
to see something worthy transpire through our effort. . . . 

The denial of exactly this simplest satisfaction probably explains 
that first great strike or ^^walk-out^^ of recorded history; the 
laborers there by the Nile doubtless felt that bricks — ^good bricks, 
mind you — simply could not be made without straw ! 

This reward of creation naturally grows greater just as rapidly 
as the creator finds it easier to picture the usefulness of his effort 
to others. 

^^The boys gotta stop work unless I keep after them pumps,^^ the 
landlord in the mine town repeated proudly. In the same way 
^^Old Evan” would call back after we had finished our job of 
bracing the roof and removing the ^^fall” of rock, which had com- 
pletely stopped the work of all the colliers in that quarter of 
the pit: 

"Wull, it been plain to see, now beunt it; they cawnt roon the 
bloody mine without oosT . . . 

It is exactly this increasing measurement of the usefulness of the 
job — and so of its doer — ^which carries the thought of the measurer 
out beyond the factory walls and into the service he renders, in the 
highways and byways of the town and the nation. And by the 
same token, it is this measurement which makes the doer so sensi- 
tive to the weighing of his contribution by even his most distant 
fellow citizens. If these do not recognize his merit, perhaps his 
own weighing of the matter is wrong — perhaps I It is this un- 
certainty, accordingly, which helps to keep him ^^talking shop” — 
everlastingly weighing this job with that until, finally, he discovers, 
in one way or another, that the question has been settled and his 
function has been given everywhere among his fellows something 
like a proper rating. Only then does he feel that he genuinely 
knows what his job really is, and what it truly pays him. 

It is impossible, therefore, to judge the effect of either wage or 
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other conditions of work apart from the relationships the work per- 
mits with other persons. What every worker knows is this: that 
sooner or later the final joy of his work is settled, not by him, nor 
by his employer, but by the social standing awarded him by his 
fellow citizens. 


13. A View of Manual Labor 
Hbnbi De Man, Joy in Work, 213-214 (Holt, 1929) 

There has to be considered as an accessory social cause of the 
industrial workers’ distaste for their work, the conventional dis- 
paragement of manual labor. This disparagement influences the 
worker by suggestion, and tends to inhibit the instinct of self- 
assertion which seeks gratification in working activity. Such a 
general attitude towards manual labor is the socio-psychological 
expression of the fact that the performance of such labor is en- 
forced by poverty, implies a position that is economically disadvan- 
tageous, and is the occupation of a class which for centuries was 
deprived of political rights, and which is down to this day looked 
upon as being of inferior social status. The consequences of this 
disparagement of manual labor have been discussed seriatim in 
the foregoing pages. 

It would be futile to follow the example of those well-meaning 
philanthropists in various countries who carry on ^^propaganda” 
on behalf of a higher valuation of manual labor. No such simple 
method will suffice. Little will be achieved by dictating to children 
in the elementary schools essays about the beauty and the dignity 
of manual labor, or by ornamenting our public squares with the 
sculptures by Constantin Meunier romantically portraying the 
heroism of the workers’ lives. Reality, sarcastically underlining 
the contrast between these artificial valuations and the actual judg- 
ments regarding manual labor that underlie our whole social order, 
is too near to those for whom such flattering unction is provided 
for them to be willing to close their eyes to the facts. They reject 
the proffered opiate. 

There are concrete, institutional causes for the disparagement of 
manual labor and of those who perform it. Industrial work 
actually is burdensome, when it is done under stress of need, when 
it is enforced on social inferiors by social superiors; its perform- 
ance actually is a mark of social inferiority when it is done by 
persons who may stand at the lowest grade of culture and intelli- 
gence without being unfitted for it; it actually is less intelligent 
than mental work when it is nothing more than the work of semi- 
automatized machine-slaves ; the lot of the manual worker actually 
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is one little to be envied when his work can provide him with 
nothing more than the barest subsistence, and when it leaves him 
the minimum of freedom and pleasure; it actually is debasing when 
it compels a man, under the lash of hunger, to obey a master in the 
choice of whom he has had no say, and over whose decision he has 
no influence ; it is certainly anything but beautiful when it has to 
be carried on in hideous, gloomy, prison-like factories ; it certainly 
is unhygienic when it exposes those who perform it to the risks 
of over-fatigue, occupational disease, and avoidable accidents; it 
unquestionably is dirty when the workers have to go home from 
their daily rounds blackened with grime, powdered with dust, or 
smeared with oil. In a word, manual labor reserved for a class 
occupying an inferior social status is, beyond question, disparaged. 

14. Superiority Indicated hy Conspicuous Leisure 

Whiting Williams, Whafs on the Worker^s Mindf 124-126 
(Scribner, 1920) 

My second week of coal has shown that bad living conditions are 
not a necessity unless the coal-seam of the town or camp is ex- 
tremely short-lived; also, I think, that money spent by the company 
in better surroundings brings good returns in better and more 
productive workers, as mentioned before. It also appears to me 
unquestionable that the miner^s work carries him much closer to a 
genuine self-respect than does the steel-mill laborer's job. With 
this start the increase of^it by any and all means would seem 
to bring good results in many ways. It also seems certain that 
in the limited opportunities of the camps the most outstanding 
way to indicate your standing is not to earn and spend as we do, 
but just not to earn, seeing that there is so little to do with the 
money. 

That must be the reason why the operators claim that even when 
they have the orders and the needed cars, the diflBculty is to get 
the miners to stay ^^inside^^ for a good day’s and a good week’s 
work. Where a man can show by his house or his flivver or by 
other of his possessions that he is "getting on,” a very definite value 
is given to earning the wherewithal. But in a community where 
no house can be bought — ^because the town may not be there a few 
years later — ^and where the roads may be too bad for a flivver, then 
the only other way of indicating the status of a self-respecting man 
who is "as good as the next one” would seem to be by that "con- 
spicuous leisure” which is obtained, not in the ordinary way of 
working, earning, and then buying, but by not working — ^by walk- 
ing out of the mine at two o’clock while some other chap is so 
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much a dub of a worker that, in order to make a living, he has to 
stay in till the day is ended at four 1 

15. Effect of the Group in Industry 

E. D. Smith, Psychology for Executives, 168-172 (Harper & Bros., 1928) ; 
reprinted by permission 

A company for years had worked to reduce the amount of unem- 
ployment among its employees. Among other measures, when work 
was slack in one department the surplus employees were, as far as 
possible, transferred to some other department where work was 
available. The transferred employees were paid their full regular 
wage or average piecework earnings. In the fall, in a department 
where eight or nine months were required to train operatives, a 
crew of about twenty girls had been hired to undergo training for 
an expected spring rush. At the end of the year, when these girls 
were only partly trained, a shortage of work occurred. The manage- 
ment decided that in giving out what little regular work there was 
in the department, preference should be given to the group of 
apprentices so that their training would not be interrupted. Con- 
sequently, as work grew less, it became necessary to transfer long- 
service employees while the apprentices remained on their own 
jobs. Unfortunately, the first girl to be transferred was one who 
had had twenty-five years of service. Unfortunately also, when 
she was told of the temporary transfer no explanation was made 
of why the junior girls were not transferred also. 

The woman went to the department of transfer without com- 
plaint. On her arrival, one of the older women there exclaimed: 
^^You transferred, Sadie? With your twenty-five years of service? 
They must be very flat in Department The transferred em- 
ployee said that there was work enough for all the younger girls, 
none of whom had been transferred. On finding a sympathetic 
listener, she began to feel that she had been wronged. During the 
lunch hour she told the story to one of the older girls in her own 
department and met the same response. . Soon the story was going 
the rounds of the department, striking up an unfailing sense of 
sympathy and outrage among the long-service people there. All 
of them felt a sense of injury to themselves. The imagined wrong 
to one ^^old-timer^^ became the symbol of injustice to all long- 
service employees. Her rights symbolized the rights of the group. 
Soon these employees were speaking of the incident in such phrases 
as: ^^DoesnH service count for anything here?^^ ^^So twenty-five 
years of devotion is to be a reason for being thrown out first 
^^Think how this will affect the reputation of the company in the 
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townP^ Because all the older workers who made up the group 
had the same point of view, the overwrought statement of the 
situation did not come in contact with denial. No one stopped 
to look into the situation and see if it had some valid reason. No 
one brought to mind the fact that the woman was transferred 
at full pay instead of being laid off without any pay at all. Any 
person who had such thoughts was left out of the excited circle. 

The next day the situation in the department was tense. The 
incident which had aroused the crowd spirit stimulated besides the 
desire that this twenty-five-year-service employee be returned to 
her regular work, the broader desires of the long-service employees 
for respect and consideration from the management. As so often 
happens, the stimulation of a particular desire resulted in stimula- 
tion of deep fundamental urges. Consequently, the group had 
become freshly sensitive concerning the entire conduct of the 
management in regard to them. Trivial incidents were magnified 
into serious and deliberate abuse of the rights of the older em- 
ployees. Every little imperfection in the way the work came to 
the girls, the slightest delay at the dispatch board in giving out 
jobs to long-service employees, every minor diflSculty of whatever 
kind, caused disproportionate irritation. Moreover, the foreman, 
who was a young man with short service with the company, was 
denounced as ^‘indifferenV^ ^^nconsiderate,^^ ^^uppish.^^ Nothing he 
did was right. To oppose him was taken as equivalent to insuring 
better treatment. Try as he might to be tactful, his very presence 
was a source of irritations He symbolized to these women the 
usurpation by youth of the rights of long-service employees. 

Finally, the situation became so extreme that intervention by the 
higher management was necessary. The tactics of these workers 
was checkmating the efforts of the foreman in all directions. Pro- 
duction was falling off and the department becoming disorganized. 
The manager called in four or five of the most influential women 
in the group. With considerable diflSculty he finally traced his 
way back through the maze of trivial complaints which these women 
made until they told him the incident from which the disturbance 
had originated. With diflSculty, also, the attention of the em- 
ployees was held on the facts of the case and prevented from re- 
lapsing upon their general sense of wrong long enough for them 
to be brought to understand the reasons for the action taken. 
When the true reasons were understood, when the management con- 
fessed its error in not explaining the situation in advance to the 
long-service people who were transferred, and when they made clear 
the company's policy of consideration for long-service employees, 
the common fear which underlay this outburst of feeling was dis- 
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pelled. The transfer of the long-service worker was no longer 
looked on as symbolic, but as an individual incident. As such, the 
incident was readily accepted as merely an oversight. The storm 
thus blew over as rapidly as it had gathered. 

It was long, however, before the antipathy to the young foreman 
entirely died out. The habits and feelings built up in times of 
crowd excitement often long survive the crowd spirit from which 
they spring. After the incident is apparently over, the suspicions, 
dislikes and undesirable habits to which it gave rise live on to 
disturb peaceful industrial relations. Moreover, the channels to 
the crowd attitude have become well worn. When in the future 
some incident disturbs the same group, the crowd spirit will arise 
with speed and intensity. The old phrases of rights and wrongs 
will reappear and regain their potency. Even the old incident 
may be reopened. It is out of this survival of habits formed under 
crowd influences that the greatest evils of excited crowds often 
result. 


C. The Control of Morale 

16. Work Failures — Their Study and Treatment 

V. V. Andehson, Psychiatry in Industry, 8-13 (Harper & Bros., 1929); 
reprinted by permission 

About 20 per cent of the employees of mercantile establishments 
— and this is probably true of other business and industrial or- 
ganizations — are what may be called ^^problem^^ individuals. That 
is, as personnel material they are either liabilities or potential 
liabilities to the business man. It is from this group that are 
drawn the repeated transfers from job to job, or resignations, or 
lay-offs. These are the work failures that in the majority of cases 
are a drag on any organization. 

As the employer sees these individuals they are production prob- 
lems, or chronic health problems, or chronic attendance problems, 
or serious attitude problems, or marked disciplinary cases, and 
the like, and from his viewpoint he is better off without them. 

As the psychiatrist sees them they all present distinguishing 
physical and mental characteristics that underlie and explain not 
only their job njaladjustments, but faulty adjustive efforts and 
failures in other life situations. In studying the life histories of 
these individuals, and analyzing their careers, he is impressed with 
three outstanding causative factors commonly underlying work 
failure — (a) A maladjusted personality; (6) specialized job dis- 
abilities; (c) faulty physical conditions. 

Of course, such cases can be dumped wholesale into the com- 
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munity to shift for themselves. This might, after all, be a simple 
and easy way of solving the entire problem, for it is common 
enough for the Management to say, ^We are not running a chari- 
table institution, why should we feel any responsibility in this 
matter 

But there is another viewpoint, and that is the medical and 
mental hygiene viewpoint — that many of these individuals may, 
through proper study and treatment, be adjusted and become 
assets to the employer, thus cutting down turn-over among em- 
ployees and increasing production eflBciency. A few case sum- 
maries presented further on in this study demonstrate what can 
be accomplished in this direction, and as our statistics show, a 
suflBciently large number of problem cases will improve under 
psychiatric treatment to make the application of such measures 
profitable — ^not only in terms of human salvage — ^but in terms of 
dollars and cents. 

And then who will say, after all, that business and industry are 
going to escape the definite social obligations involved in their 
increasing contribution to that large army of misfits who are 
bandied about the community from one store to another, or from 
one industry to another; out of work a large proportion of the 
time; partly supported by family, or friends, or churches, or social 
agencies, or institutions — and furnishing the richest possible soil 
for the development and growth of delinquency, dependency and 
mental disease — conditions that become the joint burden and 
responsibility of the community as a whole; conditions often 
traceable to factors that on the job render the individual an 
unsatisfactory employee and lead to resignations and lay-offs. 

Constructive work here is possible, and results are most gratify- 
ing, when one reviews the case records of fairly well adjusted and 
productive employees who had at one time been a liability to 
their employers and to their families. 

Business responsibility does not lie in the direction of creating 
facilities for the custodial care of human failures, or for attempted 
cure of apparently hopeless work maladjustments. But certainly 
something is to be said in favor of a conscious responsibility on 
the part of business for the creation of facilities that would provide 
the early recognition, careful diagnosis, treatment and prevention 
of factors that later lead to such unfortunate social results, fol- 
lowing the lay-off, or resignation, of problem employees. This is 
an ideal that guides the psychiatric approach to industry — ^an 
ideal that is eminently practical, that is founded on good business 
sense as well as ethical principles. I have been tremendously im- 
pressed with the great therapeutic possibilities to be found in a 
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department store, in connection with psychiatric treatment work 
of problem employees. 

Experience has taught that the best sort of staff for dealing with 
the varied problems found among workers, consists of a psychiatrist, 
a psychologist and a psychiatrically trained social worker. The 
same sort of a working team has proved most successful in other 
fields, where the problem has been human behavior. The con- 
tributions of these three groups — the medical, the social and the 
psychological — ^when combined in a well-organized unit, form the 
ideal grouping and the minimum basis for an adequate program 
of diagnosis and treatment of work maladjustments among 
employees. 

The methods employed in conducting a complete psychiatric 
study can, for practical purposes, be roughly classified into the 
social history, the job behavior study, and the physical and mental 
examination. These four fields go together to make up a thorough- 
going picture of the whole individual — ^his behavior to his work 
and to major life situations, as well as those influences — constitu- 
tional, or home, or school, or work — ^that have contributed most 
to his career. 

The social history includes a health history (both physical and 
mental) ; and the family history, with particular reference to 
present family situations and home problems of an economic, 
health or psychological nature — discontent, friction, unwholesome 
atmosphere, impaired family relationships, etc.; educational his- 
tory, including academic training, specialized vocational equipriient 
or considerable job experience — ^which in itself provides expert- 
ness at work — and finally, the work history — ^leading the indi- 
vidual to give an account of the nature of his first regular job, 
his attitude toward the work, the salary he received, the length of 
time employed at it, his reasons for leaving, the period of idleness 
before his next job, what its nature was, his mental attitude toward 
the work, his salary, the length of time he remained employed at 
it, etc., etc. — ^bringing him up to the present time. This may give 
us a splendid picture of his work adjustment, and always throws 
light upon his personality make-up. 

The job adjustment study conducted by the psychiatric social 
worker includes a descriptive account of the employee's behavior 
at work and adjustment to his present job, his manner toward 
customers, associates and supervisors, his interest in and concen- 
tration on what he is doing, his speed and accuracy at work, his 
neatness at work, his ability to perform the task, his selling 
technique, the impression he makes on others, his initiative, his 
knowledge of merchandise, his steadiness in keeping at work, 
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evidence of fatigue, and the result of health problems, or home, 
attendance and other problems, on his work and value to the 
department. 

This carefully gotten work adjustment history differs fundamen- 
tally from the rating scale method so commonly employed, in that 
it becomes a descriptive account secured by a skilled, well-trained 
psychiatric worker, of the actual behavior of the individual at 
work, rather than the subjective interpretation by an untrained 
rater, of traits and characteristics an employee is judged to 
possess. This rating method by means of which wholly untrained 
people size up an employee is full of dangerous possibilities, from 
the standpoint of the individual worker, as we shall point out 
later on. 

The physical examination should be done with more thorough- 
ness than is customary, in the case of the average patient in a 
medical clinic, where the concern of the physician is largely with 
the history of his present illness, the presenting symptoms of the 
case, and the actual examination of the organ, or organs, affected. 
In the psychiatric study, the physician at once questions the 
entire organism — ^not only in terms of actual organic disease, or 
functional disorder, but in terms of general tissue, or organ in- 
feriority, or total constitutional defect, and the well-balanced and 
proper functioning, or impaired functioning of the machine as 
a whole. 

The mental examination is composed of the intelligence and 
special ability studies, by ^eans of psychological tests, and of the 
personality investigation, by means of the psychiatric interview. 

The psychological method involves the objective and quantitative 
evaluation of certain measurable mental qualities. It is of enor- 
mous aid to the diagnostician, in that it furnishes him accurate 
and concrete evidence of the capacities of the individual, and 
enables him to compare the performance of individuals with each 
other, and with standards obtained from careful studies of large 
groups. It is, however, limited in practical application to only a 
few attributes of the mind, and could never of itself constitute 
a complete mental examination. 

The psychiatric investigation is a more comprehensive method, 
and assesses the constitution and make-up of the entire personality. 
It is a clinical and dynamic approach that gives due consideration 
to the main trends in the mental life of the individual — the so- 
called patterns he has established, his habits and ways of doing 
things, his attitude towards himself, towards others, and towards 
life situations in general; his interests; his hopes; his mistakes; 
his defeats; his fears; the conflicts and complexes, and the driving 
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forces — emotional and instinctive — ^in his nature — all these are 
carefully evaluated as part of the psychiatric technique. 

These two aspects of the mental examination are not to be viewed 
as opposing methods, in the sense that either one can give an 
adequate presentation of the important issues that must be con- 
sidered in the mental study of a given case. On the contrary they 
are to be viewed as two parts of one whole. We should hardly 
expect the physician to discard his clinical findings in favor of 
the laboratory tests, or the laboratory tests in favor of the clinical 
findings. As a matter of fact, both are essential phases of a 
careful medical inquiry, in the case of any given patient. 

17. Characteristics of a Good Reward 

L. M. GmaBETH, The Psychology of Management ^ 280-281 (The Macmillan 

Co., 1921) 

Rewards, under Scientific Management are — 

(a) Positive; that is to say, the reward must be a definite, positive 
gain to the man, and not simply a taking away of some thing 
which may have been a drawback. 

(J) Predetermined; that is to say, before the man begins to work 
it must be determined exactly what reward he is to get for 
doing the work. 

(c) Personal; that is, individual, a reward for that par^ticular man 
for that particular work. 

(d) Fixed, unchanged. He must get exactly what it has been de- 
termined beforehand that he shall get. 

(e) Assured; that is to say, there must be provision made for this 
reward before the man begins to work, so that he may be posi- 
tive that he will get the reward if he does the work. The 
record of the organization must be that rewards have always 
been paid in the past, therefore probably will be in the future. 

(/) The reward must be prompt; that is to say, as soon as the 
work has been done, the man must get the reward. This 
promptness applies to the announcement of the reward; that 
is to say, the man must know at once that he has gotten the 
reward, and also to the receipt of the reward by the man. 

18. Mental Attitude Effective in Efficiency 

G. A. Pennooe, “Industrial Research at Hawthorne,” Personnel Journal, 
8:299-301, 303-304, 310 (1930); reprinted by permission of 
Williams & Wilkins Co. 

Six experienced female operators were chosen at random. Their 
work was the assembly of telephone relays, which consisted of 
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putting together a coil, armature, contact springs, and insulators 
in a fixture and securing the parts in position by means of four 
machine screws. This operation can be done at the rate of about 
one assembly a minute. A man from the Piece Rates Setting De- 
partment was selected to supervise and observe the test. 

Five of the girls were to do the actual assembly work, while the 
sixth was to stock and procure parts for each assembling operator. 
The nature of the test was carefully explained to these girls 
and they readily consented to take part in it, although they were 
shy at the first conference. An invitation to six shop girls to 
come up to a superintendents oflBce on the top floor was naturally 
rather startling. They were assured that the object of the test was 
to determine the effect of certain changes in working conditions, 
such as rest periods, mid-moming lunches, and shorter working 
hours. They were expressly cautioned to work at a comfortable 
pace, and under no circumstances to try to make a race out of 
the test. . . . 

As a base output, a record was kept for two weeks on each test 
operator in her regular department and under her regular condi- 
tions (without her knowledge) before she was moved to the test 
room. This constituted the first or base period of the test. We 
now appreciate that this base period was probably too short. Fol- 
lowing this, the girls were moved into the test room where for a 
period of five weeks no alterations other than the changed locations 
were made in the conditions of work. There was no appreciable 
change in output followipg this move. 

For the third period, consisting of eight weeks, the first major 
variation of the test was introduced. The five girls were placed 
on a group piece rate salary basis independent of the large group 
with which they were previously identified. This meant that each 
girl would earn an amount more nearly in proportion to her indi- 
vidual effort since she was paid with a group of five instead of a 
group of one hundred. 

Following this period, the test group has been taken through 
twelve periods. . . . 

From these tests have come some startling results, startling 
because they were unexpected as well as because they were some- 
times contrary to accepted opinion. 

In the first place, there was a gradual yet steady increase in 
production regardless, to a certain extent, of test conditions im- 
posed. For some operators this increase has run as high as 35 
to 60 per cent. And the study has continued too long for us to 
attribute this increased production to the novelty of being placed 
under observation.- The highest productivity yet reached was 
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recorded in period 13, during which the operators had a fifteen- 
minute rest and lunch period in the morning and ten-minute rest 
period in the afternoon. The lowest period of productivity was 
the second, which was the first one in the test room with no change 
from regular working conditions. However, as has been stated, 
the production in this period was practically the same as the base 
production. 

Now this unexpected and continual upward trend in productivity 
throughout the periods, even in period number 12 when the girls 
were put on a full 48-hour week with no rest period or lunch, 
led us to seek some explanation or analysis. Observation and 
study suggested three possible factors which might contribute 
to this condition: 

1. Relief from cumulative muscular fatigue. 

2. Change in the pay incentive. 

3. Improved psychological attitude toward the work. 

[Cumulative fatigue could not have accounted for these find- 
ings, since the weekly production curves did not reveal any 
decline, vascular skin reactions were negative, the production 
curve had been rising for two years, and complete physical 
examinations checked the health status. Change in method of 
payment could not have been influential since a control group 
with the same working conditions and varying only in the 
basis of pay made gains equal to the experimental group. The 
rather remarkable results seem, therefore, to have been due 
mainly to changes in mental attitude. Industrial efficiency in 
this group appears to be largely a matter of morale, i.e., pro- 
ducing a freer, happier, and more pleasant occupational life.] 

The most significant comments from the workers and the ones 
that were the most unexpected and valuable were those concerning 
supervision in the old department. 

It had been our feeling that the department from which these 
operators came, viz.: The relay assembly department, was one of 
our best supervised departments. The Foreman has a good per- 
sonality and an interest in his employees, and we had assumed, 
without knowing, that his methods of dealing with people were 
being used by his section and group chiefs. The Foreman had 
also, without knowing, made the same assumption. 

We were surprised to learn from the test operators that there 
were supervisors in the department who kept their operators in a 
constant statef of worry and fear. One section chief got his 
operators into such a state of fear that some of the more timid 
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ones actually cried if he looked at them continuously for a few 
minutes. Others occasionally called up to say they were sick rather 
than face him in the morning after a low output day. 

The disclosure of such conditions in one of our departments 
was disconcerting, and it faced us with a serious problem to be 
solved. 

In connection with the experimental studies, the home environ- 
ment and outside activities of the test room operators have been 
carefully studied. Thorough physical examinations have been 
given periodically, and a record of diet and health practices has 
been kept. Also pulse-rate, blood pressure, and cardio-vascular 
skin reaction data have been recorded at various intervals. We 
shall take time to enumerate here only a few interesting observa- 
tions obtained from these findings : 

1. The amount of sleep has a slight but significant effect upon in- 
dividual performance. 

2. A distinct relationship is apparent between the emotional status 
or home conditions of the girls and their performance. 

3. Total daily productivity is increased by rest periods, and not 
decreased. 

4. Outside influences tend to create either a buoyant or a depressed 
spirit which is reflected in production. 

6. The mental attitude of the operator toward the supervisor and 
working and home conditions is probably the biggest single factor 
governing the employee's efliciency. 

QUESTIONS 

1. Formulate a definition of morale which will do justice to its be- 
havioristic and introspective features. 

2. List as many factors as you can which act to produce satisfaction 
in work. Divide your list as follows: personal characteristics; 
characteristics of the work; characteristics of the environment. 

3. State some labor policies and practices which are not in accord 
with a right understanding of the psychology of labor. State some 
policies and practices that are consistent with Thorndike’s state- 
ment of principles. 

4. Criticize the postulation of instincts of workmanship and of trade 
or barter. What instinctive basis may there be for these activities f 



CHAPTER XVI 
LABOB UNREST AND STRIKES 

Strikes are the most dramatic episodes in industrial pathol- 
ogy, They represent the culmination of forces considered 
inimical to the persons most directly affected by them. A 
strike is really a violent quarrel between two groups who have 
abandoned all attempts to arrive at peaceful and reasonable 
settlement of disputed issues, and is therefore very much like 
war in both spirit and operation. 

There is little mystery about most strikes, although they 
often appear to result from very trivial causes. All the facts 
of the foregoing chapter are pertinent to this one. Anything 
which contributes to a lowering of morale will, under appropri- 
ate conditions and if sufficiently intensified, lead to strikes. In a 
way, the two conceptions are inseparable. Poor morale is for 
practical purposes equivalent to a strike ^‘on the job,^’ and an 
actual strike is simply a token of the collapse of all plant 
morale. 

Pulling in opposite directions is a phenomenon common 
enough in a modern competitive society, and it is perhaps idle 
to hope that there can be a complete community of interests in 
all employee-employer relations; nevertheless, some kind of 
working compromise has to be achieved if the wheels of 
industry are to turn at all. The psychology of controversy is 
an appropriate topic for consideration at this point. Most 
observers of debates (upon the outcome of which less vital issues 
depend than in the usual strike) have noted the tendency to 
battle over a point not for truth^s sake but just for the sheer 
lust of winning. Even scientists often engage in acrimonious 
disputes on fine theoretical problems because their amour propre 
would suffer if they acknowledged defeat. Similarly many an 
employer has fought the unions tooth-and-nail not because he 
was brutal or grasping, but because he wanted to ^^run his own 
business as he saw fit.” 

The existence of strikes should be viewed as an indictment 
of the management under which they occur. Progressive 

453 
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leadership mahes strikes unnecessary by eliminating all genuine 
and justified causes of discontent. It is doubtful, on psy- 
chological grounds, whether this can be accomplished per- 
manently by forbidding all independent organization among 
the workers, or by “taking the wind out of the sails” of the 
imions through welfare work directed toward that end. Greater 
participation of workmen in management seems to be in- 
inevitable if industrial establishments are to be democratized. 
If democracy, broadly interpreted, is sound governmentally, 
there is no reason why it is not sound economically. Wholly 
apart from logic, the success which has attended those few con- 
cerns which have granted their employees some voice in deter- 
mining managerial policies is evidence of the wisdom of such 
a step. The chances that the workers wiU make impossible 
demands diminish as soon as they can sit on shop, financial, 
sales, and other committees vested with real authority. As they 
observe the extremely difficult problems which arise in operating 
a large organization, they tend to become more tolerant and 
appreciative of managerial responsibilities. It is much more 
satisfactory to most of us to attempt to stamp out poverty and 
fail, than to be told “It can’t be done, and what’s more, we’ll 
not allow you to try !” 

A. 'Explanation of Strikes 

1. Why Men Strike 

J. J. B. Morgan, "Why Men Strike,” American Journal of Sociology, 26: 

207-11 (1920) ; reprinted by permission of University of Chicago Press 

We hear of nothing but strikes and labor disputes in all sorts of 
industries. The war no doubt precipitated this state of affairs, but 
the cause is something more fundamental and deep-seated in the 
very nature of modem industry. This reason is the fact that the 
work of modern tradesmen, craftsmen, and laborers is so specialized, 
so devoid of intrinsic interest that the workman finds no incentive 
to work except the pay he receives. The nature of the daily work 
of most of the working people absolutely precludes the possibility 
of their loving the work. Most of them hate it, and how can they 
help hating a job which means, for instance, that they go through 
a set of motions (which they learned in a very short time) 
hundreds of times a day with the prospect of day after day, w’eek 
after week, year in and year out doing the same thing? 
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A common notion is that men hate work, that instinctively they 
are lazy. Such a notion is itself a product of specialization of 
labor and has no foundation in fact. When such an opinion is 
expressed what is meant is that the individual does not readily 
apply himself to the conventional task. Prom earliest childhood 
the tendency to activity is repressed. As long as the child is too 
weak to get off its back, its kicking, waving of arms, cooing, and 
incessant activity are admired and no one wishes to stop it. When 
it gets old enough to meddle with things its activity annoys elders 
and the repression begins. He is penned in a coop so that he 
cannot dirty the walls or pull off the table covers; he is put into 
a high chair for the convenience of his elders and strapped so that 
he will not fall. As he gets older he is taught not to climb trees, 
not to play as he would like to, not to fight if he is insulted be- 
cause he must keep clean and be a gentleman. When he gets in- 
quisitive and asks a thousand or more questions he is told to keep 
quiet. His play must be of a quiet, gentlemanly, grown-up variety. 
The poor chap has a hard life keeping from doing the things that 
he would like to do. 

The school training is a continuation in the same process. He 
has to keep very quiet, ask nothing but consistent questions, and 
absorb information from teacher or books. He must not waste 
his time studying the things he desires to investigate for they are 
not important. His elders know what it is important that he 
learn and he must adhere to their program. When he goes into 
the world and gets work he is there also taught exactly what he 
must do and he is disciplined into doing it. A good worTcman is 
one who gets to work on time, does with some signs of vigor what 
he is told to do, and keeps his mouth shut He is nothing hut a 
machine, a machine easier to handle than his steam-driven com- 
rades because he can be given oral directions and can take care of 
himself. He has the additional faculties of seeing, hearing, smell- 
ing, tasting, and touching, which to some employers are valuable. 
He is capable of more varied reactions than any other machine yet 
invented; but he has the inconvenient faculty of getting sick or 
failing to appear on time and is likely to make mistakes. 

No human being could possibly be normal and be lazy in the 
sense of being inactive. The lazy man does things but does not fit 
into society; he does not do just as others want him to do. A 
man is less active at certain periods of his life than at others and 
throughout life more or less time has to be taken for sleep. There 
are differences in degree of activity above the threshold of laziness. 
When we think of a lazy man we get the picture of a man lying 
in bed to an unseemly hour, shirking his work, and really less 
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active than others. This is due to the fact that the struggle be- 
tween what he would like to do and what he ought to do keeps him 
from acting at all. He hates to do the conventional thing and he 
is drilled against the unconventional so that he dares not do it; 
hence he does neither. Laziness is an abnormality resulting from 
the conflict between desires to act in unconventional ways and 
fear of the results coupled with a distaste for conventional activity. 
^ What forces are brought to bear to make a workman constantly 
do the work he dislikes? At first the child is made to do the 
thing he dislikes through physical force ; later such forces as shame, 
fear of being different from others, and ambition are brought to 
bear until finally as the boy becomes a man the economic motive 
becomes paramount. He learns that if he is to get from life what 
others do he must get money, and to get money h^must fit into 
the scheme and work as others do. When a man sees that he 
must work as a machine and actually does it the distastefulness 
largely disappears. No. man can constantly do a really distasteful 
thing and the distaste remain the same. He becomes adapted to it. 
If *you taste something sour you get at first the full effect of the 
sourness; if you keep tasting the same sour thing the keenness of 
the sensation departs and you fail to notice that it is so sour. The 
fact that the man does the routine job for so long makes ^im 
adapt himself to its unpleasantness and he forgets that he dislikes 
it. The fact remains, however, that it is distasteful and there is 
nothing in the work itself that induces the man to do it. 

This is the asset that labor agitators can always depend upon. 
The agitator knows that few men love their work, so that when 
times get a little abnormal and the wages that the men get will 
not buy as much as they would like, it is an easy matter to get 
them in a frame of mind where they will be willing to quit. Why 
do not agitators work with teachers and preachers who are more 
poorly paid than the ordinary workman? For the simple reason 
that a large proportion of the people in these classes are in their 
work because they like it and work for the work^s sake; they 
would sacrifice a great deal before they would quit. 

Men are induced to do things through all sorts of external 
motives, but master-motives must be intrinsic in the work itself 
if the work is to go on to its best advantage. If the motive for 
work lies outside the work the least resistance or obstacle will 
check it, but if the motive is in the work itself the obstacle will 
only stimulate the individual to increased efforts to overcome the 
obstacle, and the work will go on as before. 

How can men be made to love their work? With conditions as 
complex as they are the situation cannot be wholly relieved. Men 
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cannot be left free to do as they choose in a society such as ours. 
Yet when the truth is understood many improvements can be 
made. When employers know that attractiveness of work is more 
important than pay they wil l tak e pains to make the work attrac- 
tive. Money is not as strong an incentive as it is usually supposed 
to be. When that is all a man gets from his work of course he will 
take any means possible to get all he can. When he works from 
other motives he will become less vividly conscious of the amount 
of pay he receives. 

The only remedy that will lastingly overcome this social unrest 
is to make work interesting for all classes from the laborer to the 
professional man. We must forever get rid of the notion that 
anything interesting is for that reason either useless or conducive 
to inefficiency. The old theory of education used to be that the 
duller, uninteresting subjects were better for the student than the 
interesting ones because of the disciplinary value of making the 
student do what he disliked. The modern method, which has 
proven a better one, is to present the dead subjects in an interesting 
way. Psychology has shown that the way to do a thing quickly 
and well is to become intensely interested in it. Why not make 
work interesting? It can be done and the employer will eventually 
save by doing it. 

If work is to be made interesting the recent stress upon efficiency 
with its consequent overspecialization will have to be curtailed. 
To be constantly stressing the quantity and quality of work done 
is to furnish a superficial external drive. The extra pay that the 
man gets will at first look large but it will appear less and less, 
especially when the scheme becomes more widely used and all men 
get more pay. The incentive will fail and the workmen rebel. 

Enough variation must be left in each man^s job to kill the 
monotony. 

Each man should be taught about his job in relation to the 
others so that he will feel that he is a vital part of the organization. 

Each man should clearly see a possible route for promotion. If 
a man is hired as a stoker with a beginning salary of so much, 
with the promises of periodical raises until a certain point is 
reached, all incentive for good work is killed in that man. He 
must be able to see where he could go beyond the stage of being a 
stoker. It does not matter if the man has but one chance in a 
thousand of making a certain step, let him know he has that chance 
and he will inevitably try to be the one. 

When we were training our great national army each man was 
continually told that his job was important in the winning of the 
war; he was taught to love his job, the distasteful job of drilling. 
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Besides he was filled with the ambition to do his best because he 
was shown the proper steps to gain promotion and saw others 
being promoted through tests of merit. After the signing of the 
armistice no one felt that he was vitally necessary and to cap this 
the War Department stopped all promotions. The spirit of the 
soldiers dropped like lead and it was almost impossible to get 
anything done, ^^hat is the use since the war is over and I 
have no chance of any promotion was the cry. 

All promotions should be based on merit alone and in such a way 
that every employee is convinced that it is merit alone that counts. 
Tell him what qualities are used in judging whether a man is to 
be promoted or not. Frankness on this one subject will work 
wonders. 

Not only should the man be given a square deal but pains should 
be taken that he knows that he is being fairly treated, not by 
blatant advertising but by open straightforward organization. An 
employer may shower gifts upon his men in the way of recreation 
rooms, extra holidays, bonuses, etc., but if he is not manifestly fair 
the men will spurn his gifts and believe that he is trying to appease 
them for having robbed them. 

When the workman was an artisan he was interested in the effi- 
ciency of the process in which he was engaged and took pride in 
the handling of his tools. Today the machine is the artisan and 
the workman the tool, and no intelligent man can take an interest 
in being an efficient tool. The present industrial unrest will not 
cease until the workman^is studied as a human organism with the 
purpose in mind of giving him some interest in his work besides the 
pay he receives* 

2. Effects of Repression 

C. H. Pabkeb, The Casual Laborer and Other Essays, 48-49 (Harcourt, 
Brace and Howe, 1920) 

The powerful forces of the working class environment which 
thwart and balk instinct expression are suggested in the phrases : 
monotonous work, dirty work, simplified work, mechanized work, the 
servile place of labor, insecure tenure of the job, hire and fire, winter 
unemployment, the ever found union of the poor district with the 
crime district, and the restricted district with prostitution, the open 
shop, and labor turnover, poverty, the breadlines, the scrap heap, 
destitution. If we postulate some twenty-odd psychic characters 
which are present under the laborer's dirty blouse and insistently 
demand the same gratification that is with painful care planned 
for the college student, in just what kind of perverted compensa- 
tions must a laborer indulge to make endurable his existence? A 
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western hobo tries in a more or less frenzied way to compensate 
for a general all embracing thwarting of his nature by a wonderful 
concentration of sublimation activities on the wander instinct. The 
monotony, indignity, dirt, and sexual apologies of, for instance, 
the unskilled worker^s life bring their definite fixations, their 
definite irrational inferiority obsessions. The balked laborer fol- 
lows one of the two described lines of conduct : 

First, he either weakens, becomes inefficient, drifts away, loses in- 
terest in the quality of his work, drinks, deserts his family, or. 

Second, he indulges in a true t 3 rpe-inferiority compensation, 
and in order to dignify himself, to eliminate for himself his 
inferiority in his own eyes, he strikes or brings on a strike, he com- 
mits violence or he stays on the job and injures machinery, or 
mutilates the materials; he is fit food for dynamite conspiracies. 
He is ready to make sabotage a part of his regular habit scheme. 
His condition is one of mental stress and unfocussed psychic un- 
rest, and could in all accuracy be called a definite industrial psy- 
chosis. He is neither wilful, nor responsible, he is suffering from 
a stereotyped mental disease. 

3. Industrial Unrest 

C. S. Mtebs, Mind and Work (University of London Press, 1920) ; re* 
printed in U. S. by permission of G. P. Putnam’s Sons 

The present condition of industrial unrest has been widely 
attributed to the recent war. When the life of a nation is at 
stake, overstrain is to some extent inevitable; and when “peace’’ 
has been signed, the effects of such overstrain cannot fail to mani- 
fest themselves. The writer is himself acquainted with the man- 
aging director of a factory who, with his works manager, burst 
into tears when the latter came to him with the news of the 
armistice. The editor of an important London newspaper com- 
plained that his assistants were breaking down one after the other 
when the strain of warfare was at an end, and were so sensitive 
that even the mildest rebuke provoked an outburst of emotion. 
We have ample evidence, from official inquiries, that during the 
war, the factory workers complained of feeling “stale,” “nervy,” 
“done up,” “fairly whacked,” especially during the earlier years 
when excessively long hours, with Sunday labour and a large 
amount of overtime, were so widely adopted. It is now realised 
that those conditions of work were economically unsound, and that 
a far greater output would have been — as indeed in the later years 
of the war it was — secured by the proper regulation of working 
hours, the dangers of overstrain being correspondingly lessened. 
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To some extent, as has been just stated, overstrain was inevitable 
during the war. For all classes were harassed by the demands of 
military service, by the uncertainties and sorrows inseparable from 
the battle-field, by the restriction of food and lighting, by the fear 
of attacks from hostile aeroplanes, etc. 

Such overstrain must produce a loss of ^Tiigher^^ control, leading 
to the short-circuiting of ^‘lower^^ nervous processes, whereby their 
energy is wastefully dissipated. Thus arise that irritability, rest- 
lessness and insomnia, so characteristic of "neurasthenia/^ There 
is a shortage of reserve force: the brain feels tired; headache and 
weakness of vision are complained of, there is a general loss of 
muscular tone throughout the body — in the muscles of the blood- 
vessels, the heart and other visceral organs, as well as in those of 
the limbs. The function of the viscera are impeded owing to 
disturbance in the normal impulses passing along the vagus and 
sympathetic nerves. Those nerves control the organs of "internal 
secretion, e.g., the adrenal bodies, the thyroid gland, etc. Dis- 
turbance of the functions of these glands, as is well known, causes 
disorder of the emotions; they (and other mental disorders) are 
also caused by disturbance of the vascular and digestive system. 
Thus disorders on the bodily side of the organism become refiected 
in disorders on the mental side. 

Far more important, however, is the converse relation which the 
mental disorders more directly induced by overstrain exert on 
bodily processes. The failure of the higher intellectual processes 
results, on the psychical side, in a loss of control over the un- 
pleasant conflicting experiences of the past, the memories of which, 
through such higher control, have hitherto — it may be uncon- 
sciously — ^been inhibited or repressed from consciousness. Fatigue 
impairs this inhibition, and bygone conflicts, together with re- 
pressed unsatisfied impulses and cravings, are now free to surge 
forth from the unconscious to which they have been previously 
banished. Thus the mind becomes tormented with the emotional 
experiences of the past. These may be either domestic or indus- 
trial. On the industrial side, the desires and instincts connected 
with acquisitiveness, creative construction, self-assertion, etc., 
which have been so strongly repressed among workers in modem 
industry and commerce, escape from bondage. Neither over the 
worries of the past, nor over those of the present, has the self 
any adequate mastery; and it has no longer the power to view 
them in proper perspective. They are like restive horses which 
have escaped from control and bolt away, bearing their driver 
along with them. The emotional experiences thus engendered are 
accompanied by over-stimulation of certain organs of internal se- 
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cretion, exhaustion of which reacts in turn harmfully on the 
organism, A shortage of psychical, as well as of physical, reserve 
force arises. 

Thus the overstrained person becomes unduly irritable, and sensi- 
tive, and lacking in self-confidence. He attaches inordinate im- 
portance to trifling lapses of morality on his part or to small 
injuries received from others. He hugs his fancied or exaggerated 
sins, grievances, sorrows or disappointments, and is unable to dis- 
miss their worries from his mind. 

Nature may come to his aid by subjecting his emotions to the 
process of ^^projection.^^ Instead of continuing to reproach hiiu- 
self, he may (quite involuntarily) come to believe that it is others 
that are speaking ill of him ; thus are formed delusions of persecu- 
tion or suspicion. Another way in which the self may be secured 
from the effects of undue depreciation and the feeling of inferiority 
is by the process of ^^inversion’^ ; undue shyness may become in- 
verted into defiance, cowardice into foolhardiness, the desire for 
the opposite sex into hatred of it, and so on. Yet another escape 
from ^^facing the facts^^ is offered by ^^rationalisation,^^ in which 
the true causes of one^s emotional conduct are replaced by reasons 
which are invented subconsciously but arc accepted with full belief 
that they are genuine explanations and excuses for one^s feelings 
and behaviour. 

Such ^^defense mechanisms, as they have been called, may come 
into play in any insoluble emotional situation. In some degree 
they are responsible for the present pathological condition of in- 
dustrial unrest. Each knowing that he has much to reproach 
himself for, both employer and employee unconsciously seek to 
escape from consequent self-depreciation by fixing the blame on 
the other. In all branches of industry and commerce, both on 
the side of management and of labour, uncertainty and distrust, 
irritability and defiance prevail. Output becomes restricted, and 
a vicious circle is completed by the atmosphere of unrest in turn 
produced by conscious restriction of output. 

Thus unrest arises not so much from merely physical overstrain 
as from the effects of worries and mental conflicts of all kinds, e.g., 
the unsatisfactory conditions of modern industrial employment and 
its failure to satisfy the natural instincts and emotions, which 
have consequently to be suppressed. Home troubles, dating often 
from early childhood, become another frequent source of worry. 
Such worries produce their effect especially when sown on a fa- 
vourable soil. This soil has been called the ^^psychopathic disposi- 
tion” — an innate tendency to mental instability, sensitivity and 
discontentment, and to erratic mental development. 
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However provoked, such mental instability provokes industrial 
unrest, not only general but also individual. The mentally un- 
stable employee is an irritant to his fellows, and a nuisance to the 
management. His kind is responsible for much of the existing 
unemployment and labour turnover. Ever restless himself, he is 
continually being discharged from one job to another as a worth- 
less worker. He becomes more and more unfitted for a normal 
environment, and finally joins the ranks of the unemployable, the 
alcohcflic, the criminal or the insane. 

We now know that, by the timely application of psychothera- 
peutic measures (based on the recent developments of abnormal 
psychology), and by a judicious selection of environment, such 
workers can, like early tuberculous patients, be prevented from 
going downhill; many of the emotionally unstable can be healed; 
and many of those with insane "egocentric^^ tendencies or with 
defective intelligence can be prevented from becoming a danger to 
themselves or to society. 

It would be absurd, then, to attribute the present industrial un- 
rest merely to the strain of warfare. Such unrest existed, though 
by many unrecognised, long before the war. It was becoming more 
intense during the period immediately preceding the war. Em- 
ployers and employees had by then become definitely solidified into 
separate groups each imbued with what has been termed its own 
^Tierd spiriV^ each developing purposely or instinctively its own 
defences, each resolved to defend his own position and to demolish 
that of the other ^Tierd.”-^ 

The weapons of defense and attack used in such industrial war- 
fare may be well seen in a comparison of the standpoints of the 
extremists on the two sides today. The extremist employer, re- 
fusing to ^Tace the facts” of modern industrial conditions, insists 
on keeping labour ^^in its proper place.” He claims the right to 
deal as he pleases with the men whom he employs. He resents 
interference from outside sources. He denies any responsibility 
for the welfare of his workers; their duty being to work, his to 
pay them wages. If he has been ^Hhrough the mill” himself, he 
argues that ^Vhat was good enough for me when I was a lad is 
good enough for you now.” He objects to any improvement in 
education or other social conditions, on the ground that they make 
the worker more discontented with his lot. He regards labour as 
inevitable drudgery, and as a commodity purchasable according to 
the strict laws of shpply and demand. His aim is frankly to 
"score off” it whenever possible, and to break up the trade unions 
which oppose his unfettered progress at every step. "Let others 
rise as he has risen” is his motto — and "the devil take the hind- 
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He looks on the trade unions as hostile associations bent 
on getting for their members as high wages for as little work as 
possible, and on robbing him of what he considers the just fruits 
of his enterprise. He argues that if the workers pursue their pres- 
ent policy of restriction in output, he has the same right to restrict 
their pay and their control over industry. He may long ago have 
achieved the ideal from which he set out — of making a fortune; 
his continuance as an employer now being due to an unquenchable 
thirst for industrial adventure, greater power and fresh conquests. 

The extremist employee, armed with ^^defense mechanisms^^ 
against his feelings of inferiority or self-reproach, smarting under 
injustice, imagined or actual, presents a similarly ^^impossible” 
attitude. Why, he asks, should I increase my power of production, 
if so large a share in the resulting profits goes to the capitalist? 
Why is it necessary for the capitalist to reap enormous interest on 
his capital without serious risk, if he is willing to lend money to 
the State at the rate of 5 per cent? Why should I be in favour of 
motion study, if it is going to force me into a monotonous routine 
method of work and to transfer all craft knowledge and skill from 
my possession to the department of management? What is the use 
of talking to me of vocational selection, until my ^^unfit^^ comrades 
are secured from unemployment, and until true vocations have been 
established throughout the world of labour? Does the textile in- 
dustry, for example, offer a properly organised vocational system, 
when 60 per cent of the boys who enter it are said to leave it before 
they reach the age of twenty-two? Do you call the work of a 
postman or a porter a vocation ? What chances are offered in such 
occupations for escape from a soulless life of unrelieved monotony? 
Are high productivity, good wages and short hours the ultimate 
objects of human existence, or should not the worker rather aim 
at a fuller, more interesting and intellectual life, and at the exer- 
cise of the higher duties of citizenship? Is it inevitable that 
rulers and ruled should continue to exist as two distinct and 
opposing classes, and that the former should be in a position to 
skim off from the latter all the cream of leadership and ability 
in the schools, factories or businesses, for admission into their own 
class and for desertion from the ranks into which they were born ? 
As a worker, I demand an adequate share in the control of the 
work in which I am engaged, just as I have a vote in the govern- 
ment of my country. I refuse to remain a mere ^Tiand^^ ; I want 
to use my brain. Only then am I prepared to consider the appli- 
cation of scientific organisation and management. Before this can 
be done, the whole social fabric needs reconstruction. 

There is undoubted truth in the positions of both extremists. 
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In all ranks of society there are men who merely desire to go 
through life reaping the maximum reward for the least possible 
effort — ^men of brute intelligence, working selfishly for their own 
ends, caring nothing and indeed incapable of appreciating the 
needs and the position of others. Alike among employers and 
among trade unions there are some who have shown an unreason- 
able spirit of narrow-mindedness and selfishness. But in many 
instances this has arisen largely from avoidable mismanagement 
and misunderstanding in the past, from efforts to protect their 
weaker comrades or to preserve the existence of their own ^Tierd.^^ 
The question is, how far will it disappear with the spread of higher 
morality, increased responsibility, improved education and the 
advancement of science? 

4. Analysis of a Great Strike 

The Intebchubch World Movement Commission op Inquiry, Report on 

the Steel Strike of 1919 y 246-251 (Harcourt, Brace and Howe, 1920) 

1. The fundamental grievances were found to be: 

a. Excessive hours. 

b. The ^^boss system.^^ 

c. No right to organize or to representation. 

2. The remedies desired were: 

a. Shorter day and week with a living wage. 

b. Representation and conference, and an end to the ^T^oss sys- 
tem^^ which so oftCli subjects common labor to petty tyran- 
nies. 

c. Right to unionize and a substitution of industrial democ- 
racy for industrial autocracy. 

3. These grievances were of long standing, but had found no ex- 
pression because: 

a. They were limited largely to foreigners of many races and 
languages without industrial tradition, education or leader- 
ship to organize. 

b. Race prejudice effectually kept the more skilled, more in- 
telligent and better paid American workmen from taking 
up the cause of the foreign-speaking workmen. 

c. Labor unions have been accustomed to look upon the for- 
eigner as an actual or potential strike breaker. 

d. The steel companies have most effectually deterred men 
from joining labor organizations. 

4. These long-standing grievances were brought to expression by: 

a. The part these workingmen played in the war and the 

treatment afforded them for the sake of war production 
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which gave them a new sense of worth and independence. 

b. The fight for democracy and news of a larger working- 
men^s freedom in their native lands together with a growing 
sense of real Americanism, which brought a spirit of de- 
mocracy to their ranks. 

6. We found : 

a. That the strike was regularly conducted in orthodox fashion 
according to the A. P. of L. rules and principles. 

b. That while radicals sympathized with the strikers, as was 
natural, they were effectually debarred by the strike leaders 
and that far from having influence in it, they often de- 
nounced and opposed those who conducted the strike. 

6. We find the grievances to have been real : 

a. The average week of 68.7 hours, the twelve-hour day, 
whether on a straight twelve-hour shift or on a broken 
division of 11-13 or 10-14 hours, the unbroken 24-hour 
work period at the turn of a shift and under payment of 
skilled labor, are all inhuman. 

b. It is entirely practicable to put all processes requiring con- 
tinuous operation on a straight eight-hour basis as is illus- 
trated by the Colorado Fuel and Iron Company. These 
processes require the services of only a fraction of the 
workers. 

c. The ^‘boss system^^ is bad, the plant organization is military 
and the control autocratic. The companies^ claims, that 
they accord the right to join unions and the opportunity 
of conference, are theoretical ; neither is allowed in practice. 

d. The use of ^^under-cover’^ men is severely condemned. It 
breeds distrust, breaks down morals and stimulates ill-will; 
it is undemocratic and un-American. 

e. The refusal of the United States Steel Corporation to con- 
fer, to accept mediation and its attitude of hauteur as 
shown by its refusal to follow the recommendations of the 
War Labor Board incited labor strife and because of the 
strength and influence of this Corporation, forms one of 
the greatest obstacles to a just settlement of industrial griev- 
ances and unrest at this time. 

7. The strike was defeated by: 

a. The strike-breaking methods of the steel companies and their 
effective mobilization of public opinion against the strikers 
through the charges of radicalism, bolshevism, and the 
closed shop, none of which were justified by the facts ; and 
by the suppression of civil rights. 

b. The hostility of the press giving biased and colored news 
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and the sUence of both press and pulpit on the actual ques- 
tion of justice involved ; which attitudes of press and pulpit 
helped to break the strikers^ morale. 

c. Public fear of a general labor war, to the coincidence 
of the coal strike and threat of the railroad strike, together 
with labor^s failure to formulate and explain its purposes 
with regard to public service. 

d. The prevailing prejudice in the steel towns and in the gen- 
eral public mind and among the English-speaking working- 
men against the foreigners who constituted the overwhelm- 
ing number of the strikers. 

e. The ineffective support given the strike by most of the 
twenty-four aflSliated Craft Unions through which it was 
organized, and by the A. P. of L. 

8. Recommendations : 

1. The adoption of the eight-hour shift on all continuous proc- 
esses. 

2. Limiting of the day to not more than ten hours on duty, 
with not more than a six-day and a fifty-four hour week, 
with at least a minimum comfort wage. 

3. Recognition of right to join regular Craft Unions or any 
other freely chosen form of labor organization; recognition 
of right to open conference, either through shop commit- 
tees or union representatives; recognition of right of col- 
lective bargaining. 

4. A vast extension^ of house building — by the communities 
where possible; by the steel companies where community 
building is inadequate or impossible. 

6. That organized labor : 

a. Democratize and control the unions, especially in re- 
gard to the calling, conduct and settlement of 
strikes. 

b. Reorganize unions with a view of sharing in responsi- 
bility for production and in control of production proc- 
esses ; to this end : 

(1) Repudiating restriction of production as a doctrine. 

(2) Formulating contracts which can be lived up to. 

(3) Finding a substitute for the closed shop wherever 
it is a union practice. 

c. Scrupulously avoid all advocates of violence. 

d. Accept all possible proffers of publicity and conciliation. 

e. Promote Americanization in all possible ways and insist 
upon an American standard of living for all working- 
men. 



LABOR UNREST AND STRIKES 


467 


f. Prepare more adequate technical information for the 
public in regard to all conditions bearing upon the call- 
ing and the conduct of a strike. 

g. Seek alliance and council from the salaried class known 
as brain workers. 

6. That the President's Industrial Conference's plan for stand- 
ing tribunals of conciliation and publicity be given a fair 
trial. We believe that the most effective step to be taken 
for the obtaining of justice in a strike situation is through 
publicity, conciliation and a voluntary system of arbitra- 
tion ; and as a beginning we recommend the fullest publica- 
tion of these findings and of our more complete reports. 

7. That minimum wage commissions be established and laws 
enacted providing for an American standard of living 
through the labor of the natural bread-winner permitting 
the mother to keep up a good home and the children to 
obtain at least a high school education. 

8. That the Federal Government investigate the relations of 
Federal authorities to private corporations^ ^^under-cover^^ 
men and to ^labor detective agencies/^ 

9. That the eight-hour day be accepted by labor, capital and 
the public as the immediate goal for the working day and 
that government provide by law against working days that 
bring over-fatigue and deprive the individual, his home and 
his community of that minimum of time which gives him 
an opportunity to discharge aU his obligations as a social 
being in a democratic society. 

We recommend to the press that it free itself of the all too well 
founded charge of bias, favoring capital as against labor and re- 
deem its power as a promoter of truth and a formulator of public 
opinion by searching out all the facts in regard to industrial ques- 
tions and publishing them without fear or favor. 

We plead with the pulpit that it be diligent to discharge its 
legitimate prophetic role as an advocate of justice, righteousness 
and humanity in all such conflicts of human interest as those 
involved in industrial strife. 

We condemn unsparingly those authorities who suspended the 
right of free speech and peaceful assemblage before, during and 
after the steel strike. 

We recommend that the Industrial Department of the Inter- 
church World Movement and the Social Service Commission of 
the Federal Council of Churches continue this type of impartial 
investigation of industrial strife and unrest and extend it to studies 
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of general conditions in industry affecting the life, peace, and 
welfare of all concerned and that their findings be published as a 
means of enlightening public opinion, begetting impartial judg- 
ment, and promoting industrial justice and peace. 

Conclusion . — All the conditions that caused the steel strike 
continue to exist. We feel that unless changes are made approxi- 
mating in some degree the findings here presented, further unrest 
is inevitable and another strike must come. In the measure that 
workingmen become intelligent and Americanized, will they refuse 
to labor under such conditions. 

6. Speeding Up 

B. Muscio, Lectures on Industrial Psychology ^ 39-41 (Dutton, 1920) 

In a certain American establishment the ^^task^^ method of work 
and pay was in operation. Task work may be considered as piece 
work, with this vital difference, that any given task must be per- 
formed in a given time. Upon task work a man must work at a 
definite rate, whereas upon piece work his rate is theoretically 
dependent upon his inclination. In this American establishment, 
the workers were paid a bonus of 25 per cent of the ordinary 
wage rate if they accomplished their tasks in the set times: that 
is, if the time set for a given job was one hour, the man who 
finished the job in an hour was given an hour and a quarter’s 
pay. It is natural to suppose that, in these circumstances, the set 
times were very short; tod this was actually so. The task and 
time setter was paid a bonus based upon the number of workers 
under his charge who failed to earn their full bonuses. Thus, 
his eflSciency reached 100 per cent when every one of these workers 
failed to do his task in the times allowed for them. On the other 
hand, the foreman was paid a bonus based upon the number of 
workers under him who ^^made their tasks” in the set times. His 
efficiency reached 100 per cent when aU his workmen ^^made their 
tasks.” The situation, then, was this: the workman was given a 
bonus as an incentive to expend intense effort in accomplishing a 
task in a set time ; the foreman was paid ‘‘blood money” to drive 
the man if he became slack; and the task and time setter was also 
paid “blood monejr” to set the times so short that “the making 
of the tasks” involved an expenditure of more than the greatest 
reasonable amount of energy. It is not difficult to imagine the 
feelings of the workers in this establishment. It must be added 
in fairness that this is an extreme instance of speeding up. 
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6. Consequences of Neglecting Human Nature 

C. H. Pabkeb, “The California Casual and His Revolt,” Quarterly Journal 
of Eoonomica, 30:110-114 (1915) 

Labor history, more than any other subdivision of economic his- 
tory, seems to be written in terms of impressive events. In August, 
1913, in the hop fields of Wheatland, California, such an event 
took place: an unusual strike, as strange as any in the annals of 
western labor. Men were killed, the country-side cast into hysteria, 
the militia called out, and the state was made to realize overnight 
that San Francisco unionism was not the sum total of her labor 
problems. . . . 

The story of the Wheatland hop pickers^ riot is as simple as 
the facts of it are new and naive in strike histories. Twenty-eight 
hundred pickers were camped on a treeless hill which was part of 
the Durst ranch, the largest single employer of agricultural labor 
in the state. Some were in tents, some in topless squares of sack- 
ing or with piles of straw. Eight small toilets had been erected 
and four days^ use had made them revoltingly filthy. No toilets 
had been allotted to women. There was no organization for sani- 
tation, no garbage disposal. The temperature during the week of 
the riot had remained near 105°, and though the wells were a 
mile from where the men, women, and children were picking and 
their bags could not be left for fear of theft of the hops, no water 
was sent into the fields. A lemonade wagon appeared at the end 
of the week, later found to be a concession granted to a cousin of 
the ranch owner. Local Wheatland stores were forbidden to send 
wagons to the camp grounds. It developed in the state investiga- 
tion that the owner of the ranch received half of the net profits 
earned by an alleged independent grocery store which had been 
granted the ^^grocery concessions^ and was located in the center of 
the camp grounds. 

An examination of the wage system of this ranch for both the 
seasons of 1912 and 1913 showed an interesting phenomenon. 
Each day there existed four possible wage rates. If many hop 
pickers had drifted in by wagon and train and foot during the 
previous day, and as a result an unemployed crowd hung about 
the check window at sunrise, then ninety cents per hundred pounds 
was hung up as the piece price for hop picking. If there were 
unemployed still desirous for work even after this wage announce- 
ment, and a surplus hung about the window the following morn- 
ing, it was the custom to lower the wages to eighty-five cents per 
hundred pounds. Like the immigrant at Ellis Island, the hop 
picker arrives at the job without a money reserve. The dictator 
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of the wage policy of this range explained that if the pickers grew 
disgruntled at either the rate of pay or the average income and 
drifted away, leaving work checks uncalled for, then the wage scale 
would be raised to ninety-five cents or even to a dollar. There had 
been certain days in the past, he said, when a labor exodus had 
forced the price to as high as $1.10 before the workers would flow 
in and allow the rate to sink to a more profitable level. In order 
to counteract any wavering in allegiance to the job, ten per cent 
of the gross wages was held out by this ranch to be paid to those 
who remained through the season. The ranch owner argued that 
this was a real bonus, because so many left before the season was 
out that they, the deserters, fixed the real average wage ; therefore, 
those who remained to receive the ten per cent were paid just that 
amount more than the average. . . . 

The pickers in August, 1913, were drawn from three sources. 
About a third came from California towns and cities, men and 
boys who form the great class of town casuals, and the wives and 
children from various strata of the middle class. Another third 
were families from the Sierra foothills, quasi-gypsies, with carts 
and ramshackle wagons. The final third were the migratories — 
the pure hobo, or his California exemplar, the ^^fruit tramp”; 
Hindus; and a large party of Japanese. There was much old-time 
California blood in this group, and even if the individuals had 
come upon evil economic days, their idea of personal dignity and 
their devotion to certain strange ^^rights” had remained most posi- 
tive. They began coming to Wheatland on Tuesday and by Sun- 
day the irritation over the wage scale, the absence of water in the 
fields, plus the persistent heat and increasing indignity of the 
camp, had resulted in mass meetings, violent talk, and a general 
strike. 

The ranch owner, a nervous man, was harassed by the rush of 
work brought on by the too rapidly ripening hops, and indignant 
at the jeers and catcalls which greeted his appearance near the 
meetings of the pickers. Confused with a crisis outside his slender 
social philosophy, he acted true to his tradition and perhaps his 
type, and called on a sheriff's posse. What industrial relationship 
had existed was too insecure to stand such a procedure. It dis- 
appeared entirely, leaving in control the instincts and vagaries of 
a mob on the one hand, and great apprehension and inexperience 
on the other. 

As if a stage had been set, the posse arrived in automobiles at 
the instant when an officially "wanted” strike leader was addressing 
a mass meeting of excited men, women, and children. After a 
short and typical period of skirmishing and the minor and major 
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events of arresting a person under such circumstances, a member 
of the posse standing outside fired a double-barrelled shot gun over 
the heads of the crowd, ^^to sober them,^^ as he explained. Pour 
men were killed, two of the posse and two of the strikers ; the posse 
fled in their automobiles to the county seat, and all that night the 
roads out of Wheatland were filled with pickers leaving the camp. 
Bight months later, two hop pickers, proven to be the leaders of 
the strike and its agitation, were convicted of murder in the first 
degree and sentenced to life imprisonment. Their appeal for a 
new trial was denied. 

7. Resolution of Individual Conflicts in the Crowd 
F. H. Allport, Social Psychology, 309-312 (Houghton Miffiin, 1924) 

In our discussion of social facilitation it was pointed out that 
the responses of the individual were augmented through the pres- 
ence of the other crowd members. But the change is not solely in 
the speed and strength of reactions; there is a qualitative differ- 
ence as well. In the crowd the individual becomes more drastic 
and violent in carrying out his prepotent impulses than under 
other conditions. Extreme measures such as destruction of life 
and property — ^measures from which the individual would shrink 
with abhorrence when acting alone — are employed and regarded as 
justified. This release of the crowd man from the usual moral 
restraints forms a special problem to which we must now give 
attention. Let us begin by considering a typical case. 

In a comparatively recent strike of coal miners in a Middle- 
Western State a mob of armed strikers raided the company's 
property and seized forty or fifty imported, non-union workmen. 
The intention was to force them to march ahead of their column 
exposing them to ridicule and abuse through the streets of the 
mining settlement. Before they had gone very far, however, the 
shouts of rage from the strikers became so violent that those 
marching at the head advised the ^scabs^ to fly for their lives. 
This they did, taking to the fields and woods on either side of the 
road. One of the strikers fired a shot, and immediately the column 
broke, pursuing the fugitives in all directions and shooting them 
down without mercy. 

This massacre was an immediate expression of the struggle re- 
sponse unmodified by social considerations. Any object which 
thwarts movement or which opposes prepotent demands for food 
and sex, and for the safeguarding of love interests in the family 
will evoke this sort of struggle. Such were the vital interests of 
the strikers which they felt were at stake in their industrial con- 
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flict. And the enemies who were, as they conceived, most active 
in threatening these interests were the non-nnion workmen ; hence 
the powerful drive to crush these intruders. We may call this the 
egoistic (or unsocialized) drive. It was present in each striker. 
From the moment the ^scabs^ were imported there was in each 
striker the neural setting to drive them out, or if necessary to 
destroy them. 

But although each individual previous to this incident had 
felt the desire to attack the intruders, he did not do so. There 
were two reasons for this. The first was fear, that is, the response 
of withdrawing from any contemplated act which would cause him 
still greater suffering through punishment. The second reason, a 
deeper one, was that he had been taught from infancy to respect 
the lives and property of others. Even if there could have been 
no possibility of punishment, it is not likely that any single striker 
would have murdered one of the non-union men in cold blood. 
Long-standing habits of respect for others and aversion to acts 
socially regarded as crimes are too strong for this. We may call 
this restraining attitude the socialized drive. 

One phase of early habit formation is of special importance in 
the present connection. When the child plays with fire, or is other- 
wise careless with dangerous objects he is likely to be hurt by these 
objects themselves. He thus learns to withdraw from acts or 
objects which punish him by the laws of nature. When, however, 
he lies, steals, destroys property, or injures playmates, his elders 
play a necessary part in^the punishing process. Social law, rather 
than natural law, will, he soon learns, punish him for these acts. 
It is an absolute rule that in the early stages of this moral train- 
ing other human beings are present and inflict some form of 
punishment accompanied by reproving words and expressions. 
Withdrawal from antisocial acts therefore begins as a prepotent 
response (withdrawal from pain of chastisement) conditioned by 
the presence and reproving behavior of others. As the child grows 
older, teachers, playmates, and friends take the place of parents 
as punishers and inhibiters of antisocial conduct Finally it is 
the community at large, and the imaginal consensus of public 
opinion, which by reproving attitudes forbid the participation in 
crimes against others. Throughout life, therefore, as in childhood, 
the real or imagined presence of others and their expressions of 
disapprobation remain the necessary conditions which restrain us. 
Inhibition of misconduct toward others is founded upon social dis- 
approval. 

In the heightened emotional facilitation of the mob, such as 
that preceding the massacre of the workmen in our illustration, 
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the egoistic drive of each individual is brought into the sharpest 
antagonism to this socialized drive. The struggle for satisfaction 
of personal needs is pitted against the powerful habit of regard 
for law and human life. The striker wishes to destroy the non- 
union worker; yet he does not wish to destroy him. Since one 
cannot both kill and spare at the same time, a point of tension is 
reached in the crowd at which a slight added stimulus may decide 
the issue. 

The crucial moment arrives when the first gun is fired or the 
first blow struck. The individual then sees with his own eyes that 
others are delivering the blow that he longs to deliver, and are 
thereby expressing, not disapproval of acts of violence, hut the 
strongest kind of approval. In the face of this it is impossible 
still to cling to the imagined disapproval of society at large. The 
crowd in flesh and blood, a more concrete evidence, is immediately 
and unthinkingly substituted for public opinion in general. By 
this stroke the entire support upon which the inhibition of vio- 
lence had rested is cut away. Social disapproval has been con- 
verted before our eyes into social approval. That which had been 
an inhibition to killing the ^scabs^ now becomes a facilitation; 
an attitude antagonistic to the egoistic drive has become an allied 
one. The drive to kill or destroy now spends itself in unimpeded 
fury. 


B. The Workers’ Attitude 

8. The Joh and Its Owner 

Abthttb Pound, The Iron Man in Industry , 142>143 (copyright by Little, 
Brown & Co., 1922); reprinted by permission 

A man will leave his job on strike, for reasons which appear 
absurd to the calm observer, and yet rage like mad at whoever 
steps into his shoes. In his calm moments he may subscribe to 
the theory that every man has a right to work ; but he never con- 
cedes to anyone else the right to work at a job that he considers his, 
by reason of recent occupancy and willingness to return under 
certain conditions. 

He who depends upon a job vests himself with a proprietary 
interest therein. Instincts remaining immune to legal distinc- 
tions, he speaks of "my job,” when he may be tossed out of it 
within the hour. No ordinary human ever doubts that he is en- 
titled to the means of life; therefore, the wage-employee instinc- 
tively assumes proprietorship over that which is essential to his 
life. In industrial civilization the job is essential to the common 
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man. His defense of his job, his reaction against the invader 
who comes between him and his j'ob, is as instant as his defense 
of his life, his home, or his woman. His job, indeed, is the first 
line of home-defense. Job gone, the home is in sore danger; 
unless another job can be found before the savings go, the home 
is ruined. Moreover, unless he can keep the job up to standard, 
he cannot keep his home or himself up to standard. The job is 
the measure of social fitness, of his standing in the community; 
by it the common man rises and by it he falls. Hence the apparent 
anomaly, of a man fighting for that niche in the workaday world 
which he walked out of, is no anomaly at all. The striker leaves 
the job, not of his own free will, but impelled by a conviction 
that the job needs improving. It is still, in his view, his job; but 
not worth keeping on existing terms except as a last resort, under 
pressure of necessity. When he strikes, he expects to return. 

9. The Sense of Ownership of Joh 

Obdwat Tead, Instincts in Industry ^ 68-70 (Houghton Mifflin, 1918) 

The activity of this sense of proprietorship is so often mani- 
fested in little incidents about a factory that its identity should 
be established. The writer in a visit through a garment shop 
came across a young girl who was sitting at a sewing machine 
crying and sobbing violently. Inquiry revealed the cause of her 
sorrow to be that ^1ie:^own^^ machine had broken down and she 
was being required in the hour^s interval to use another machine 
in perfect repair and of identical make and capacity. A book 
bindery in which the work was seasonal undertook to distribute 
jobs by transferring the girls among the departments. The effort 
was met at the outset by a strong feeling that the particular process 
which the girl already knew was ^Tier job,” and she neither w^anted 
anybody else^s nor wanted anyone to learn hers. When a spinner in 
a yarn mill was asked to change from some ^Trames” which she had 
worked for several years she abruptly left with no explanation. In 
another factory I had occasion to settle a dispute between the 
management and the truck-drivers. The management had de- 
cided to employ a stable-man to tend the horses and care for the 
harness. The intention was to cut off at least an hour from the 
working day of each driver. But objection soon developed because 
the men wanted to tend ^^their own” horses, and would trust them 
to no indifferent 'lumper^^ in the bam. In a large foundry when 
the management found itself with a strike on its hands, it dis- 
covered that the men had aU the forges numbered among them- 
selves and each man was definitely assigned by the group as a 
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whole to one which he had grown accustomed to by years of use. 
The attempt of a new foreman to transfer the man at ^‘number 
one forge^^ to a diiferent work place brought the whole depart- 
ment about his ears and created a perfect storm of resentment. 
Instances of this sort could be multiplied without number to show 
the strength of the feeling of "mine and thine/^ and the part it 
plays in the detailed running of industry. 

10. Sentiment and Feeling in Behavior 

W. D. Scott, “Changes in Some of Our Conceptions and Practices of 
Personnel,” Psychological Review, 27:80-88 (1920) 

The folly of treating workers merely as reasoning animals but 
the wisdom of recognizing the importance of sentiment is strik- 
ingly illustrated by the following instance: 

The workers in the men’s clothing industry, in Chicago, were 
discontented last spring, because of various conditions in the in- 
dustry. To reduce this discontent some of the companies increased 
wages 10 per cent. Company X posted a notice that on July 1, 
each worker who remained loyal to the firm until June 13, would 
receive "a special extra pay envelope.” This promise failed to 
change the attitude of the workers. A few weeks after the posting 
of this notice the drive was on for the sale of Liberty bonds and 
the President of Company X purchased $34,000 worth of the bonds 
as a gift to his employees. Each worker was given a coupon good 
for his share of the $34,000 worth of bonds. The workers mani- 
fested no appreciation of this gift. On July 1, each worker re- 
ceived a special extra pay envelope containing a sum of money 
equal to that which he had received on the second week in May — 
a typical week. This generosity resulted in expression of dis- 
content among the rank and file of the workers. The President of 
the company was much disappointed by the failure of his program 
and called into conference on the subject the local labor leader. I 
was asked to be present also. The following is the substance of 
the conversation between the President of Company X and the 
labor leader: 

President X: "I can’t understand the lack of appreciation of my 
men. I gave them $34,000 worth of Liberty bonds and a special extra 
pay envelope of a full week’s wages. The union agreement has now 
put all the firms on an equal wage basis. Although I did not increase 
wages 10 per cent for the period preceding the union agreement I 
have given my men more than any other company by the extra pay en^ 
velope and the Liberty bonds. I can't see what more they want.” 

The Labor Leader; "Yes, Mr. X, you have done all you say and your 
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people are not contented as the people are at the other houses. They 
wanted the 10 per cent and felt that they had deserved it.” 

President X: ‘‘No, I did not give them the 10 per cent, but I did 
give the extra pay envelope and the Liberty bonds which amounted 
to much more than the 10 per cent.” 

Labor Leader: “Yes, I have figured it up and you gave them in 
extra pay and bonds somewhat over $10,000 more than they would 
have received by the increase they asked. But that is not what they 
wanted. They do not want the gift of the extra pay envelope and of 
the bonds but they do want the 10 per cent even if it is less than the 
extra pay and the bonds. I believe they would be willing to refund the 
$34,000 worth of bonds if you would give them the $24,000 in what 
they regard as earned wages.” 

President X: “Very well, I will gladly make the exchange for I 
shall thereby gain $10,000.” 

Labor Leader : “I think the discontent will be greatly reduced by the 
exchange. I will take it up with the people at once.” 

The proposition was presented to the workers and was accepted 
enthusiastically even though it entailed a recognized monetary loss 
of $10,000. However, it restored their offended pride and left 
them happy. 

The President reasoned as follows : 

Major premise: AU wage earners prefer the greater to the lesser 

amount of money. 

Minor premise: The extra pay and the bonds is greater than the 10 

per cent increase. 

Conclusion : Therefore, the workers prefer the bonds and the extra pay. 

The experienced labor leader recognized that working people are 
influenced as much by pride and by sentiment as by the logic of 
the greater gain. He knew that strikes and demands for more pay 
and shorter hours are frequently but a defense reaction against 
offended pride, and that the rational interpretation placed on such 
action is usually as false as the interpretation of President X upon 
the actions of his men. The industrial leader who seeks to compre- 
hend and to lead his men today finds little assistance in Aristotle^s 
logic or in any conception that stresses the logical reasoning ability 
of man. He does, however, receive great assistance from the 
newer emphasis on the non-rational aspects of human actions. 

11. Some Sources of Dissatisfaction 

Whitxno Williams, Whafa on the Worker^a Mindf 282-283, 285, 287 

(Scribner, 1920) 

Next to this fundamental humanness of us all, wherever we are, 
the outstanding impression, as I try to marshal ihe various experi- 
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ences in single file past the reviewing stand of memory, is certainly 
this: the most important factor of all in the life of the wage- 
worker is the job — the daily job. For him the day commences 
with the breathing of the prayer, ^^Give ns this day onr daily 
job.” That is the only way in which the daily bread may be spelled 
with satisfaction and contentment in a civilization organized for 
the mass production required for meeting a fast-moving world^s 
immense needs. 

It almost makes me shiver with the cold of those February morn- 
ings before the great factory gates when I think of the heart-sick 
dejection, the demoralizing loss of standing as a man, and the 
paralyzing fear of the bread line which fill the mind and soul 
of the man who, after days of seeking, has no job and knows not 
where to find one. This impression has been greatly strengthened 
by many recent conversations, both with laborers and executives. 
Some of these latter say that they still recall more vividly than 
anything else the hours and days and weeks back there twenty or 
thirty years ago in the foundry or machine shop, spent in the fear 
that a lay-off might be required by the compan/s business or that 
discharging somebody might appear to the foreman as the best way 
for him to ease his mind from some of his vexations. All that I 
have seen or heard or felt combines to make me believe that it is 
impossible to see the world as the worker sees it without looking 
at it through the eyes of the man to whom the need of the daily 
bread — together with the need of the daily hope — ^means the need 
of the daily job. . . . 

It will surely appear natural enough that the next impression 
which marches in on my memory is that of tiredness and* the con- 
nection of this tiredness with its unheavenly twin, temper. . . . 
Tiredness seems to cause earlier temper with hardly greater regu- 
larity than temper, with its inner friction, causes earlier tiredness. 
Happiness, either in the plant or the home, appears to be un- 
thinkable in connection with regular workshifts longer than ten 
hours at the most. . . . 

Whether tiredness and temper — T. & T. — are caused by bad 
conditions of working or of living, I am convinced that they con- 
stitute an explosive which is almost as destructive as the ^^T.N.T.” 
of warfare in its effects on the firing line of our daily lives and 
along the larger front of our national safety and development. 
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12. The Worker's Point of View 

G. Delisle Bxtbns, The Philosophy of Labour ^ 34>39 (Allen & Unwin, Ltd., 
London, 1925 ) ; reprinted by permission 

If the worker^s point of view were dominant in any society, there 
would be a transformation of the idea of work and therefore a 
reorganization in the practice of work. That point of view, how- 
ever, is reached, not by abstract theory, but through the experience 
of the majority of workers who are, in all ages, manual workers ; 
and the worker^s point of view must therefore be primarily the 
position of those who work with their hands. But since all forms 
of human energy are in one sense labour, there will be no opposi- 
tion between the handworker and the thinker. 

The consciousness that a new social order is possible undoubtedly 
begins as a consciousness of class. The workers, although in fact 
they are the community, feel themselves to be set over against 
other persons or groups ; and this opposition to others — the natural 
effect of bitter experience — ^would prevent their contributing any- 
thing great to civilization if it were not accompanied, as it is, by 
a pride in skill and a keen sense of human fellowship. The class- 
consciousness of the workers has the same elements of primitive- 
ness and of moral excellence which were in the class consciousness 
of those who once said: Noblesse oblige. The workers, like the 
aristocracy of an earlier age, begin to feel not only that they have 
rights because labour made civilization, but also that they have 
duties because civilizatioj;i depends for its continuance upon them. 
The worker^s point of view implies that a railwayman, an engi- 
neer, a textile worker or a dustman is bound by the honour of his 
calling. He cannot bring himself to do certain acts, and certain 
difficult tasks he feels bound to endure. There is pride in it; but 
that sort of pride is a virtue. Pride in the work one does, and 
claims to rights on the ground of work performed or still to be 
undertaken, have always existed. What is new is the consciousness 
of this spreading through the whole class of manual workers. We 
must look, then, to the characteristics of manual work itself to 
discover the meaning of the worker^s point of view. 

First, there is the sense of the free play of energy in manual 
labour. This is a well-known psychological fact. The muscular 
sense is distinct from the sense of touch or sight or smell. It is 
a feeling of expansiveness, of exaltation of the personality which 
cannot possibly be derived from reading books or calculating. It 
is a sense of the body alive. In a modern industrial community 
those who dominate intellectually are so far separated from the 
physical contact with the earth and from the muscular experience 
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of the labour upon which civilization depends that they tend to 
forget or to underrate the essential characteristics of manual 
labour. 

One can hear in any coalfield the chance words of scorn of the 
^^slacker/^ the man who cannot all out^^ on a face of coal. 
Not that the miner despises physical weakness. He is well aware 
that one man may be less vigorous than another. That is not the 
point. The slacker is the man who does not bring his muscles 
into play — whatever muscles he has. He may ^^slack^’ in order to 
get something for nothing — and some men in all classes do — or 
he may ^^slack” because of some mysteriops theory. The point is 
that he deliberately does less than proves him a man, and is there^ 
fore despised by his fellows. Similarly, the turner or fitter in an 
engineering shop, or the engine-cleaner, or the locomotive driver, 
does not in fact go slow or scamp his work as the searcher after 
increased profits may believe — and the proof of it is that civiliza- 
tion still exists. If the workers were as unwilling as some would 
have us believe, there would be little enough good steel or ma- 
chinery, and no trains running to their destinations. But it is 
often inconvenient to recognize obvious facts — such a fact, for 
example, as that civilization is borne up by the manual workers. 
These workers themselves know it. They feel it in the stretch of 
their muscles and the life of their eyes; and others can know it 
if they watch the engine-driver or the man at the lathe. 

Secondly, the worker’s point of view implies the recognition of 
the social necessity of the work he does. He feels himself a man 
in his work not merely in his own body, but in the effects of his 
work upon other men. This is no theoretical economics or hy- 
pothesis that labour is the sole source of wealth ; it is the simple 
observation of the dependence of men in society upon the work 
done for the upkeep of society. Perhaps there are some leisured 
and cultured persons in our ^^select” residential districts, who 
inhabit what is called either bijou or baronial, who really believe 
that the engine-driver or the dustman does his work without think- 
ing about it. Descartes, that very select philosopher, thought birds 
were automata; and those who get their ideals and emotions from 
a lending-library seems to imagine that manual workers are au- 
tomata. But speak to dustmen or railway-guards or coal-miners, 
and you will find the sense of the social value of work done very 
widely appreciated among them. It is almost a physical sense of 
the unity of the acts which go to make up civilization. 

Thirdly, the workers feel companionship with those who work 
beside them. This is the source of the trade-union spirit. Com- 
pare a trade-union shop with one from which the union is ex- 
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eluded ; in the second you will feel the suspicion of each n^an 
against his fellows, the continual watchfulness of the atomic indi- 
vidual lest advantage should be taken of him, the strain of isolation. 
In a imion shop, of course, individual hostilities may survive, but 
in general the workers feel that there is some organization, some 
method for guarding their interests, and they are, therefore, calmer 
and more friendly. The results on industry are still insufficiently 
appreciated, because unions are still conceived both by their mem- 
bers and by outsiders as chiefly associations for opposition or bat- 
talions of an army. Here, however, we are concerned with the 
fellow-feeling which the almost physical sense of contiguity in 
the workshops has produced. This fellow-feeling is characteristic 
of manual workers and is not so common among artists or or- 
ganizers or thinkers; but this very feeling is one of the most 
valuable elements in social life which is underestimated by those 
who make their political attitude out of theories. That is why a 
working-class party introduced a new factor in politics. 

It has often been remarked that the British Labour Party arose 
out of trade unionism, and it still depends upon the trade unions, 
not only for its funds, but for its vitality. Some lament this, for 
they think of politics in the old terms of political science and not 
in the new terms of political psychology. The chief value of the 
British experience is that a workers’ party has come into existence 
by the pressure of natural impulse among the rank and file of the 
workers, and not by the creation of theorists. The association of 
workers conscious of one another as workers is the ground of the 
characteristic worker’s point of view which has been carried from 
the industrial into the political field by the British Labour Party. 

Finally, even workers who do not understand the worker’s point 
of view know very well that manual labour is generally in its 
essence ^^mental.” ^No worker thinks of himself as a tool. The 
engine-cleaner or the weaver at the loom, although his work be 
repetition, knows that he is using his mind. The workers by hand 
are also workers by brain, in one sense at least. Indeed, many of 
those who read other people’s books are more ^^mechanical” in their 
behaviour than the unlettered shepherd or docker. The manual 
workers, therefore, may accept fellowship with those whom we do 
not class as manual workers, such as the painter, the musician and 
the surgeon, and even with the journalist ^^driving” his mechanical 
quill; but that does not involve a submission of the manual workers 
to superior persons. It should be the admission on each side of 
the honourable necessity of the work of the other. The worker’s 
point of view involves the admission of all work as in some sense 
human, and therefore not merely instrumental or manual without 
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being mental; but it also involves the recognition of a common 
spirit and impulse between the manual worker and the artist, the 
writer or the administrator. 

0. Conflict and Solution 

13. A Guiding Principle 

G. Stanley Hall, "Psychology and Industry,” Pedagogical Seminary and 
Journal of Genetic Psychology, 27:281 (1920) 

All great movements of history and pre-history have been products 
of unrest and of man’s struggle to make or find an environment 
which better suits his nature and his needs. It took the world a long 
time to learn that religion was made for man and not man for 
religion. More recently we have been learning that the school 
was made for the child, and not the child for the school. Today 
we are in the midst of the same Copernican revolution in industry 
and are beginning to realize that it was made for the better de- 
velopment of man, and not conversely. It, too, can never be 
stable until it fits human nature and needs. 

14. The Integration of Conflict 

E. D, Smith, Psychology for Executives, 216-218 (Harper & Bros,, 1928); 
reprinted by permission 

Among individuals or groups, integration of conflict involves 
the same steps. But when two people or groups conflict, even 
though they are parts of a larger organization, the natural impulse 
is to “fight it out” rather than to join together in the quest of 
some common solution. Unless both parties to a conflict have been 
schooled in seeking common solutions, it is difficult to resist the 
temptation to try to gain their ends by domination. If anyone 
becomes aggressive, the power of imitation is likely to draw the 
others into the combat. Consequently in solving conflicts between 
individuals or groups it is especially difficult to maintain on all 
sides a desire to work out a common solution. 

In standing committees the swift degeneracy of discussion look- 
ing toward the determination of policy, from consideration of what 
is best for the company to matching of wits and influence by the 
various interests each to get what is best for it with little regard 
for the whole or the others, is so common an incident as to cause 
many people to shun committee control as unintelligent and dis- 
integrating. Especially when matters are settled by vote is each 
member likely to bend his efforts toward influencing the vote fa- 
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vorably to his narrow interests instead of toward finding out what 
is best for the general good, 

16. Radicalism and Conservatism 

F. H. Allport, Social Psychology, 372-373 (Houghton Mifflin, 1924) 

Uncompensated attitudes of inferiority in regard to poverty and 
obscurity are reflected in the tendency toward political and philo- 
sophical radicalism. Here again the cry is against the injustice 
of the environment; but this time it is an unfair political and 
economic regime which has robbed the individual of success. Dif- 
ferences of ability are overlooked and all men are considered equal 
in merit and deserved reward. From this axiom it is deduced 
that, since some achieve more wealth and power than others, there 
must be a basic injustice in the social order. Inferiority within 
the individual himself is obscured by this rationalization. Eadicals 
are thus usually the fliave-nots,^ who demand a change in the 
entire system of things, and who believe that the cure for all social 
ills is to prevent one man from possessing more of this world’s 
^ods than another. The type is too familiar to require illustra- 
tion. 

The extreme radical is devoid of knowledge of his own motives 
and defense reactions. He represses his self-accusations of eco- 
nomic inferiority and projects them under the rationalization of 
economic persecution. The lack of insight in such individuals is 
well expressed by the old army saying: ^Tt’s a case of everybody 
out of step but Jim.” In personality rating studies a suggestive 
negative correlation has been found between the trait of radicalism 
and the possession of insight. That is, there was a tendency for 
those who were judged as extremely radical to be judged low in 
insight, and vice versa. This experimental evidence is the more 
convincing because these two traits are not likely to be confused 
by raters. 

It must be remembered that the radicalism here referred to is 
not that of movements, but of individuals. Many support radical 
schemes who are not really radically minded. Moreover radical 
measures are sometimes justified and needed as solutions for 
political evils. The behavior described in this section is that which 
belongs to the radical personality, the individual who is by nature, 
and regardless of objective justification, a radical. Such as these 
are generally actuated by a rationalized inferiority conflict. 

The extreme conservative, the man whose personality traits in- 
cline him to resist all change, also has his conflicts and hypocrisies. 
He belongs usually to the propertied class. His interests are best 
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conserved by keeping in effect that regime, however unfair, which 
enabled him to accumulate and maintain his fortune. He there- 
fore defends the existing scheme upon the grounds of tradition, 
past experience, and morality. Many of his arguments, like those 
of the radical, are pure rationalizations. The inferiority conflicts 
of the radical are, however, of greater import in social conflict 
than the defense reactions of the conservative. The latter merely 
clings to a tried system which, in spite of its defects, works after 
a fashion ; the radical seeks, and sometimes accomplishes, a sudden 
overthrow of the entire political and social organization. Revolu- 
tion, rather than evolution, is his goal. 

16. Thought and Feeling in Behavior 
Whiting Williams, Mainsprings of Men, 190, 194-196 (Scribner, 1925) 

Our intellectual or reasoning processes appear to possess inertia. 
This inertia requires for its overcoming a certain amount of time. 

Our emotional processes, on the other hand, are evidently affected 
much less hy inertia than hy intensity. This intensity subjects the 
leader not so much to the test of time as to the test of crisis. . . . 

Of all these great moments the action remains beyond our under- 
standing except as we see the ties which bind the actor to his 
audience — ^his accepted audience. He simply dares not lose 
thought of his continued standing with his adopted group of wit- 
nesses. At such a moment, accordingly, all the powers of his souFs 
life drive him toward loyalty to his associates. If that means 
disloyalty to others — well, it canT be helped. Never at such 
times, however, does the choice appear to its maker to be between 
loyalty and disloyalty: always is it a question of Which loyalty?” 

“The strike came just as I was within six months of my pen- 
sion,” the white-haired and wrinkled railway machinist related. 
“So if I went out with the boys, I not only lost my job, but also 
the comfortable old age my wife and I had dreamed of for years. 
Besides, I knew the bosses here would call me turn-coat — though 
I\e known ^em for years — and loved ^em, too ! Still, if I stayed on 
the job, the boys would paint my house yellow, threaten my wife — 
and my sons would have to stop railroadin^ — or change their names ! 
It was terrible I” 

^We stand ready to take any honorable way of avoiding indus- 
trial warfare,” the leader of Britain's striking coal-miners added, 
a few years ago (1921), after he had issued his ultimatum that no 
solution could be considered which did not increase the miner^s 
daily wages. 

Exactly the same word ^Tionorable” was used by the public^s 
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representative when he took his final stand that no agreement 
would be acceptable which did not increase the miner^s daily out- 
put. The moment the issue is thus drawn, it is idle to ask either 
of such leaders to ^^be reasonable, back down, and acknowledge 
that the arguments presented have convinced youl^^ When each 
defined the final limits of his honor, he names the ties which bound 
him to his group. With that, liberty went out of his hands. Only 
his honor could set him free : if that were not to be saved by vic- 
tory at the conference-table, then only one other possibility re- 
mained — the field of battle; for that is the one place in all the 
world where even defeat will save it. To each of them, the sur- 
render of his ultimate demand at the table means that all further 
possibility of leadership with his group is gone — and gone forever. 
To each of such leaders, therefore, the' saving of his face is, must 
be — yes, and ou^ht to be ! — ^more important than the mere gaining 
of a peace. To each of them the responsibilities of his leadership 
mean that he simply dare have no thought of accepting those 
arguments of his opponents which merely convince him — ^they 
must also convince his constituents, and hardest of all, convince 
them in the heat of the crisis. In such a case, the only alternatives 
worth considering are those by which the honor of both representa- 
tives may be saved — in this case the agreement of the mine-owners 
to pay higher wages on condition that the mine-workers give larger 
tonnage. 

^Tf you insist on your demand,^^ a railway head protested, ^^then 
we must fight, though, gjersonally, I think your request is proper. 
But you leaders know that you mustn^t get too far ahead of your 
crowd. Well, neither can I. So what we\e got to do is to find a 
compromise which not only satisfies all of us, but also the people 
behind us.” 


17. The Irrational Factor in Human Behavior 

Eltozt Mayo, *The Irrational Factor in Human Behavior,” Annuls of the 
American Academy of Political and Social Science, 110:117-121 (1923) 

If some inorganic material prove obdurate to industrial proc- 
ess, we employ chemist and physicist to discover why. But should 
the human material of industry prove obdurate to factory organiza- 
tion, we usually lose our tempers and stamp about breathing forth 
threatenings and slaughters. In the one case we endeavor, with 
careful patience, to discover what unknown causes defeat our pur- 
pose. In the other case we appeal all too often to primitive force, 
talking darkly of conspiracy the while. It is a strange incon- 
sistency. We have long since ceased to smash inanimate things 
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when they happen to displease us. But we still apply the primi- 
tive method to our brother man. 

We do not, of course, always handle human situations so crudely. 
If the problem is serious, or the stress sufficiently great, we abjure 
the luxury of anger. During the war, for example, the Allies 
developed excellent methods of insuring a high morale in the 
fighting-line and factory. Military leaders speedily discovered 
that ^^shell-shock^^ was a mental condition that required medical 
treatment rather than punishment. It was not due to cowardice 
but was the inevitable effect of abnormal living conditions, over- 
strain and fatigue. In one classic instance it was discovered that 
there were more military decorations in the ^^shell-shock^^ ward of 
a hospital than in any other ward. 

Industry's Failure to Utilize Human Sciences . — But in spite of 
this really notable discovery of the need to investigate human situa- 
tions, industry has very generally failed to take to heart the lesson 
of the war. Defective or mistaken factory organization may be 
just as effective as war in giving rise to overstrain, fatigue or 
manifestations of abnormality. There is, of course, less sense of 
imminent personal danger in industry; but economic fears of 
another type may be as urgent and overstrain and fatigue con- 
ceivably greater. This last claim must be conceded when it is 
realized that in industry, so far as the individual is concerned, we 
may be dealing with a twenty-year accumulation of fatigue and 
disgust and not merely with a two or three-year period. The 
situation is further obscured by the fact that the conditions of 
military discipline, being rigid, serve to force mental abnormality 
into the open. A soldier who is overcome by fatigue, disgust and 
fear cannot quit his job and look for another in the preliminary 
stages of his disorder. Discipline compels him to hold on until 
an obviously neurotic condition supervenes and he is ordered 
medical attention. Industry is not so fortunate; it is always pos- 
sible for a worker to conceal his real ill from himself and from his 
employers by ^^desertion.^^ His ^‘desertion’^ anticipates a ^^nervous 
breakdown^’ and consequently hides the fact that a high ^^labor 
turnover^^ in a particular trade has discoverable causes which re- 
main unknown. This fact I propose subsequently to illustrate. 

At this early stage of the discussion it is necessary for me to 
guard myself from suspicion of prejudging the issue. My claim is 
not that a high labor turnover or other symptom of industrial 
discontent is invariably caused by overstrain or fatigue or any 
other such single or simple cause. What I would point out is 
rather that when men are "difficult” or "unreasonable” there is 
always a cause. This cause is usually complex, it is always unknown 
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both to employers and employed; but it is discoverable. A high 
labor turnover, or a strike, is primarily a social and industrial ill ; 
the former is a chronic malady, the latter an acute one. In either 
case, the prime necessity is diagnosis and treatment, investigation 
and remedy. Once this attitude is generally adopted, we shall hear 
less of unrest and subterranean conspiracies ; there will be less con- 
flict and more progress. That there are underlying and unknown 
human factors in the situation is true beyond all doubt. But these 
factors are not, to any extent that matters, of the nature of subtly 
conceived conspiracies. This applies to both sides in the controversy. 
^^Capitalist^^ and ^^Bolshevist^^ conspiracies exist mainly in the minds 
of those who bring fear and anger to bear upon the problem, rather 
than dispassioned thought. Diabolism is chiefly a bogey created 
by the terrors which still lie near the surface in civilized thinking. 

Ldbor*s Failure to Understand Its Own Ills , — The caution I 
have voiced with respect to prejudging the issue must be applied 
not only to the possible causes I have named but also to the desire 
for higher wages or more money, which is usually given as the 
cause of labor unrest. Workers themselves frequently diagnose 
their ill thus ; their employers and soeiety at large generally accept 
the diagnosis. That the desire for more wages plays some part 
in the situation must be admitted. But there are good reasons 
for doubting whether it is the only, or even the most important 
factor. Demands for higher wages are constantly made the world 
over. Yet in many industries it has been found that the majority 
of workers refuse to earn more than a certain total income. This 
applies equally to miners and to insurance agents in charge of a 
district. Once his total earnings reach a certain sum, the average 
individual prefers to limit his work rather than to increase his in- 
come. It would appear, therefore, that the desire for increased 
flnancial resources achieves satiety relatively quickly. But this 
satiety, when achieved, does little or nothing to abolish labor unrest. 
A labor situation I was once asked to investigate in an American 
factory provides an excellent illustration of my point. The em- 
ployers were of a most enlightened and humane type; the factory 
was exceedingly well organized and successful from the standpoint 
either of production or of morale. Four flnancial ^^incentive^^ 
schemes were in operation and were working well. The labor turn- 
over in the majority of departments was low, about 5 or 6 per cent ; 
but in one department the turnover was excessively high. ^^Efidcienc/^ 
experts had been consulted but in vain ; every year at least one hun- 
dred hands were taken on in order to keep approximately forty work- 
ing. With the detailed problem that revealed itself, I shall deal 
subsequently. It suflSces here to point out the deflnite limitations of 
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the ^^financial incentive^’ plan. Given that more fundamental diflB- 
culties exist, the mere application of financial incentives to stabilize 
turnover or to improve quality of work is futile. A thoroughgoing 
investigation is needed, and in every instance, before an employer 
can be sure that financial remedies will avail him anything. The 
initiation of incentives of this type is frequently the outcome of igno- 
rance and despair : ^ Ve don^t know what^s wrong ; let^s try an increase 
of wages.^^ The situation in the Australian sugar industry provides 
another probable illustration of the same difficulty. Some years 
ago the colored Kanaka laborer was abolished in deference to the 
^^White Australia” policy. White laborers took the place of the 
colored man in the sugar fields — without any investigation of the 
physiological or psychological effect upon the white man of work 
beneath a tropical sun. Since that time the sugar industry has 
been incessantly disorganized by strikes. These strikes are usually 
accompanied by a request for higher wages, in spite of the fact 
that satiety has already shown itself in the form of a tendency to 
desultory working. This again suggests that the concentration 
of employers, and employes and arbitration courts upon the wages 
question is mistaken. What is probably wanted is knowledge that 
none of the interested parties and arbitrators in conference possess, 
namely, knowledge of the ideal conditions of work for white men 
in the tropics. It would seem that no wage-rate, however high, can 
possibly bring content to the worker until the revelant physiological 
and psychological facts are made the basis of the industrial plan. 

Diagnosis by Science versus Diagnosis by Discussion , — These 
considerations make one doubtful also of the ultimate value of 
Whiteley Councils, the “Plumb plan” or, generally, the principle 
of democratic control in industry. Recently I was fortunate 
enough to be present at a discussion of the value of industrial 
councils on which management and employes are both represented. 
The discussion occurred at a conference of some twenty employers 
and high business executives. The opinion seemed to be unani- 
mously in favor of such councils and one had no difficulty in 
recognizing ana admitting the excellence of the achievements 
claimed. In one case an employer of over seven thousand persons 
pointed out the educative effect upon himself and his colleagues 
of a direct acquaintance with the problems of the employe and 
with the worker^s point of view. Any means which will tend to 
interest the worker more directly in his work, which will tend to 
give back to the worker something of the economic freedom and 
autonomy of which the industrial revolution deprived him — ^any- 
thing of this sort is not merely excellent, it is also necessary. I 
do not wish to deny the enormous value of representatives councils 
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considered from these two standpoints. It is when this form of 
council is proposed as a suflScient remedy for labor unrest that 
one cannot but he doubtful. In the majority of instances of high 
turnover or definite unrest, the worker has as little notion of the 
real ill he suffers as an individual afflicted with melancholia or 
a nervous breakdown. To put the matter in extreme form, it seems 
that conference between ignoramuses is as little likely as is conflict 
to provide a real solution of the problem. This is, of course, an 
over-statement ; but I make it deliberately in order to call attention 
to an aspect of the situation which is unduly neglected. If an 
individual is afflicted with typhoid fever we do not call a confer- 
ence of his relatives and a few representative politicians in order 
to decide, in a carefully democratic fashion, what shall be done. 
We send for a physician, arrange for a blood-test, and expect the 
man of skill to prescribe such treatment as is required. The two 
cases are not exactly parallel, but the analogy will serve to indicate 
how large a part is played by ignorance in our methods of handling 
labor unrest. In the average instance, labor unrest would be easy 
to handle if the worker knew what was really wrong. The fact 
that no one knows the cause and that no one adopts the proper 
method of discovering it — ^these are the considerations that urge 
us to look over the possibilities of psychological investigation. . . . 

Importance of Understanding the Total 8ituation '\ — So also 
with industry or business. We cannot argue from ^^instincts^^ or 
^^urges^^ or "motives^^ to industrial problems. These names no 
doubt denote aspects of the individual human, but they do not 
include the man; they remain merely aspects. To confine our- 
selves to such studies would mean that we had excluded the human 
factor in industry, that is to say, the man himself, from proper 
consideration. The failure which often attends the application of 
financial incentives to the solution of problems of labor unrest 
provides a practical illustration of this fallacy. Our study must 
begin with the individual and not with classified motives or 
categories to which we have arbitrarily reduced him. To put the 
matter in a word, we may say that the study of ^^total situation^^ is 
fundamental in all applications of psychology. This is as true 
for the factory as it is for the psychiatric clinic; only when we 
have investigated the total situation of an individual can we know 
why he dislikes all foremen or believes himself to stand in special 
danger from falling meteorites. 

Now the phrase "total situation,” used as a technicality of 
psychology, may sound alarming. It is not really so ; all that it 
means is that the "setting’^ or background of a thought or thing 
counts for as much as the thought or thing itself. If a suburban 
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hostess were to walk into her drawing-room clad only in a ^^one- 
piece^^ bathing costume her visitors would think her insufl&ciently 
dressed and would probably conclude that she was mentally dis- 
ordered. They would draw no such conclusion upon the summer 
beaches; yet the only difference between the two situations is a 
difference of background or "setting.^^ It is not so much the 
thing we see that determines our thought, it is rather the back- 
ground against which we see it. And for every individual this 
background is different. Although in actual fact the same for 
everyone, the world about us is nevertheless interpreted by each of 
us in the light of his past life and previous experience. 

18. Industrial Conflict 

F. H. Aixport, Social Psychology , 411-414 (Houghton Mifflin, 1924) 

The recent wave of industrial conflict in this country provides 
instructive material for the student of social behavior. The full 
reason for this epidemic of strikes and labor agitation is by no 
means clear. The condition of laborers and trade-workers has been 
on the whole better in recent years than ever before. The war 
brought an era of high wages and better living conditions which 
seem to have remained fairly stable e’ra sinee. Psychological 
causes, other than those resulting from the oppression of the 
worker, must be sought to explain the prevailing unrest. The rise 
of unions and the principle of collective^bargaining have given 
laborers a power which they have never before felt. This actual 
power of unions is increased psychologically through the impression 
of universality (consciousness in each worker of the strength of 
his organization). With the impression of large numbers there 
comes also the belief in the supreme justice of demands made by 
these great bodies. Control through these crowd mechanisms has 
been widely exercised by agitators both in assembled crowds and 
through radical literature. 

Another cause seems equally significant in modern industrial 
conflict. Labor unions are not only weapons for concerted economic 
struggle; they are defenses organized against the imputation of 
inferiority. Under the influence of the Russian revolution, a move- 
ment growing out of age-old class distinction and oppression of 
the proletariat, American laborers sought to relieve their minds 
of the unpleasant consciousness of inferiority. This they did by 
projecting upon the capitalistic class the charge of oppression and 
the intent to keep them (the workers) in a state of social and 
economic slavery. It is true, of course, that their charge of unfair 
distribution of wealth is partly justified. But the sweeping and 
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exaggerated claims made by radical leaders show that the economic 
drive is not the basic motive. Thwarting of the domestic and 
economic life is a rationalized cause for class hatred. It is more 
satisfactory to the I. W. W. member to ascribe his humble status 
to the injustice of capital than to his personal incompetence. He 
must hate capitalists accordingly, and must organize a concerted 
movement against them. 

Various other straws point in the same direction. Coupled with 
the outcry against inequalities in the award of profits is the asser- 
tion that one man is entitled to as great a share as another. Labor 
as a whole is indispensable. It has great power as well as dignity. 
Each laborer should therefore participate equally with the capitalist 
and manager. By arguments of this sort individual differences of 
education, native ability, and enterprise are glossed over. Another 
indication of inferiority conflict is the attempt to equalize the 
status of labor with that of professional and executive work. The 
trades mechanic asserts that the doctor or lawyer ^gets paid for his 
brains^ rather than for his time ; so why should not he demand the 
same? He implies that, since brains are the basis of the claim to 
salary, there should be equal remuneration in the two cases. The 
fact that brains may differ in value is not allowed to enter the 
discussion. Regulations also of unions regarding apprenticeship 
aim toward the elevation of the trade in question. The rule that 
a helper must always accompany the expert mechanic, while no 
doubt serving objectively useful purposes, also increases the self- 
esteem of the expert. Like the professional man he too must have 
his assistant. There has recently arisen a somewhat affected inde- 
pendence in the skilled and domestic trades regarding wages, hours, 
and readiness to serve. This attitude is a part of the general pro- 
test against possible imputation of inferior social status. It is 
reinforced and directed toward social control through the crowd 
factors in trade unionism. 

What is the remedy for this unfortunate situation? The cure 
for all conflict lies in insight. The manual worker must realize 
that labor does not have to be protected against the slurs of those 
who do not have to work, but that it has ly its own merit sufficient 
proof against such slurs. Nature has not made men equal in 
ability. Some merit greater remuneration than others because they 
make possible such rewards by rendering a rarer and more vital 
service to society, a service which can be given only by high capacity 
together with professional training. Further than this fact no 
inferiority exists in the status of the working man ; and certainly 
no disgrace attaches to that status. Industrial workers must be 
brought to face these facts squarely. They must realize that no 
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one is charging them with inferiority except themselves; and 
further, that much of their outcry against ^economic oppression’ 
is a futile attempt to ward off this self-originated accusation and 
to escape the facts. If the worker is thus fated to remain at a 
modest economic and vocational level, vicarious compensations 
should be sought in avocational interests, wise employment of 
leisure and pleasures of home life. It is true that such compensa- 
tions would require more favorable hours of work and better wages 
than some employers are willing to give. This, therefore, is the 
obligation which rests upon the capitalist and industrial manager. 
Employers must assume their share of the problem by enabling the 
worker to find outlets in useful and pleasureable channels for the 
drives which are thwarted by his limited vocational status. 

Owners, directors, and managers cannot escape their duty in the 
resolution of the conflict of inferiority in the worker’s mind. Huge 
profits, displays of wealth, emphasis upon differences of education 
and culture as though these were the natural heritage of the rich, all 
tend toward increasing both the worker’s feeling of inferiority and 
the hatred through which his envy is rationalized. To abolish 
provocation for this caste feeling would be one of the greatest 
services which the capitalist and employer could render to the 
cause of industrial harmony. . . . 

To state the matter in another way, big business should be 
administered with two purposes instead of one. These two pur- 
poses are profit making and social adjustment. Neither of them 
should be sacrificed wholly to the other, but both should be kept 
in view. There is no argument to justify unlimited acquisition of 
wealth or unrestricted return for capital or ability. Laissez faire, 
right to buy in the lowest market and sell in the highest, privilege 
of employing, paying and discharging as one pleases, are not 
natural and sacred rights of mankind. They are merely useful 
assumptions which may become rationalizations for greed. The 
capitalist stresses the justice of his scheme just as the socialist 
preaches the justice of the confiscation of capital. In the same 
manner both sides in the late war prayed to the same God, and 
each demanded from Him the right to victory. There is no abstract 
or absolute Right which can be evoked to justify either side. The 
immediate personal needs of human beings sweep aside these 
rationalized fictions. Power for social control brings with it the 
obligation to exercise that power wisely and well. Corporations, 
therefore, which control the livelihood and destinies of thousands 
must face the responsibility of so ordering that control as to satisfy 
the needs of human life and bring contentment to their workers. 
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QUESTIONS 

1. Is political radicalism necessarily associated with the causes of 
industrial strikes? 

2. How do you account for the so-called proprietary interest of the 
workman in his job? 

3. Are higher wages and shorter hours invariably the real motives for 
striking? What other influences frequently play a part? 

4. State points of view that are different from the worker^s point 
of view. What is the worker’s point of view? 

6. How would you explain in psychological terms the cause of the 
Wheatland hop pickers’ strike? 

6. Is the assumption of universal rationality and self-interest an 
adequate basis for interpreting industrial relations? Why? 



CHAPTER XVII 

LEADERSHIP AND SOCIAL ADJUSTMENT 

Up to this point the discussions of this volume have centered 
around the mind of the individual workman. In this chapter 
we turn instead to an examination of the mentality of the 
leaders of industry. This does not imply, to put it bluntly, that 
there is one kind of psychology dealing with the laborer and 
another kind appropriate only to business rulers. On the con- 
trary, there is only one type of psychology just as there is only 
one variety of astronomy — ^viz., that which deals with the gen- 
eral mental properties of the human being as such, inde- 
pendently of all adventitious differences in rank and power. 
The laws of association function alike in the brains of the 
corporation president and the humblest porter. 

Leadership is normally vested in the management of any 
organization. This does not mean that the ultimate objectives 
of the corporation are determined by the management. The 
stockholders universally decree that the major goal of the con- 
cern shall be more profits for distribution; consequently, in a 
society where financial motives are dominant, engineering and 
social considerations become secondary. The leadership func- 
tions of contemporary management are therefore restricted to 
the organization of programs which will best allay the cry of 
‘‘more dividends!” Psychologists, as psychologists, have no 
quarrel with such a situation, because it so happens that the 
enlightened procedures set forth in the earlier sections of this 
book actually contribute to the attainment of this goal by de- 
veloping a more efficient program of work and building up a 
more competent and satisfied body of employees. 

Managerial heads have in the past been chosen from men 
with a great diversity of background, but within recent years 
there has been a marked tendency to limit that choice to trained 
technical men. The chances that an engineer, regardless of 
what branch of the profession he may have practiced, will at 

some time be called upon to assume executive duties have 
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steadily increased. It is important that the qualities of suc- 
cessful leaders be known, first, in order to select persons pos- 
sessing them more intelligently if the qualities are inherent, 
and second, in order to develop them more effectively if they 
are to be learned. 

Physically, there is much to support the contention that 
executives tend to be big men in the sense that they are taller 
and heavier than the average. Whether this is due to the posi- 
tive correlation known to exist among desirable traits (e.g., 
gifted children tend to be physically superior to the normal, 
despite the superstition fostered by the caricaturists) or whether 
executives are purposely selected for the effect of their mass 
upon subordinates is uncertain. Conspicuous skill in leader- 
ship is also associated with high intelligence. Most prominent 
of all, leadership seems to be linked with certain vaguer tem- 
peramental or personality traits such as aggressiveness, ex- 
troversion, sociality, persuasiveness, prestige, etc. It should 
be emphasized that the kind of leadership here referred to does 
not just consist in getting the other fellow to do what you want 
him to do, but rather in accomplishing ends which are bene- 
ficial to both leader and led and to the social group as a whole. 

Since the business of leading men is such a necessary and 
highly esteemed task, it is essential that potential leaders be 
discovered early and properly equipped for their future duties. 
The colleges are obviously the source of most leadership 
material, but it is pathetic how little has been done to foster 
constructive organizing powers beyond the tacit encouragement 
of a crude ^^go-getterism.” The engineering schools have been 
particularly negligent in this respect, and realize it. Most edu- 
cational institutions acknowledge the necessity for training the 
whole man, but few are at present provided with the machinery 
for doing so. There is no reason why revision of one’s per- 
sonality in the light of deliberately chosen values should not 
be undertaken in the same scientific fashion with which a 
physician proceeds to build up a patient suffering from in- 
cipient tuberculosis. 
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A. Qualities of Leaders 

1. Intelligence and Business Success 

W. V. Bingham and W. T. Davis, "Intelligence Test Scores and Business 
Success,” Journal of Applied Psychology, 8:21-22 (1924) 

Most of the business men who served as subjects in this study 
are far above the average American in general intelligence. 
Ninety-five per cent of the group have an A or B intelligence 
rating, indicating how rare it is for a man of only average in- 
telligence to achieve a degree of business success comparable with 
the success of this group. These men are not only more intelligent, 
but they are on the whole superior also in business success. 

Within this selected group, success in business, as estimated from 
items on a personal history record, does not correlate with intelli- 
gence as measured by a fifteen-minute group test. 

The salesmen, as a group, were more proficient upon disarranged 
sentence questions than were the executives. The executives, on 
the other hand, were more proficient upon arithmetic and number 
completion questions. Proficiency on the arithmetic questions 
shows a negative correlation with schooling beyond grammar 
school. Proficiency in opposites differentiates the occupational 
groups not at all, but shows some correlation with schooling. 

Business men who make superior test scores are more apt to 
reply to a personal history questionnaire. 

Relative success in business can be estimated only with moderate 
reliability from data obtained on a typical personal history record 
form. Better criteria of business success are wanted. 

The negative correlation of — 0.35, P.E. 0.07 between age and 
mental test score should not be construed as unambiguous, since 
the group probably contained a selection of brighter young men 
and less bright older men. 

Possibly some factor of selection may also account, in part, for 
the interesting correlation between years of schooling and test 
score: 44, P.E. 0.06. To some degree, the brighter the boy, the 
longer he tends to stay in school before entering a business career. 
Schooling does not, however, show a significant correlation with 
the criterion of business success. 

Better criteria of success are required, as well as more severe and 
thorough intelligence examinations, in order to measure with 
accuracy the share which mental alertness contributes to accom- 
plishment in business. But the evidence in hand suggests that 
superiority in intelligence, above a certain minimum, contributes 
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relatively less to business success than does superiority in several 
non-intellectual traits of personality. 

2. Scholarship and Salaries 

W. S. Giffobd, "Does Business Want Scholars?” Harper^a Magazine^ 
156:671-674 (1928) 

To tell whether high scholarship has a direct relationship to 
success in business, comprehensive and rigorous evidence is needed. 
Business itself can most easily collect that evidence. Furthermore, 
it can hardly afford not to do so. Each year at least half of the 
40,000 young men graduating from our colleges are entering its 
ranks. Their selection and training require an extremely large 
investment. One of the most readily available objective measures 
of their past achievement is their college scholastic record. It 
measures the results in what, after all, has been their major task 
for four years. Its value for indicating future achievement is 
surely worth determining. 

With this point of view, the personnel department of the 
American Telephone and Telegraph Company, under the direction 
of Mr. E. K. Hall, for the past two years has been making such a 
study of the relation of college scholarship to success in the Bell 
System. A large part of the study, covering the record of 4,125 
of the college graduates in the Bell System from 104 colleges is 
completed. Additional records from a number of other colleges are 
expected, but there is no reason to believe that these additional 
cases will alter materially Ihe general results already obtained. . . . 

Of the 4,125 graduates, 319 were at once eliminated from the 
study because more than half of their business careers had been 
outside the Bell System. Of the 3,806 included, 1,662 were less 
than five years out of college, 2,144 were from five to thirty years 
out. In obtaining these men^s records we asked the colleges to 
classify them in four groups : 

1. Those graduating in the first tenth of their class. 

2. Those graduating in the first third but not the first tenth. 

3. Those graduating in the middle third of their class. 

4. Those graduating in the lower third of their class. 

Chart I shows the median salaries of these men grouped in 
accordance with their scholarship rank at college. Each group^s 
median is expressed as a percentage of the median of all the men 
included in the study. Median salaries, which show the salary 
of the man in the middle of his group, for example the fiftieth 
man in a group of ninety-nine, have been used instead of average 
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salaries, which are sometimes greatly afiEected by one or two es- 
pecially high salaries. 

As is indicated on Chart I, of the 3,806 men studied, 498 had 
graduated in the first tenth of their respective classes. By about 
the fifth year of their employment this group began to earn more 
than the other college men. They continued to increase their 
advantage little by little until they were twenty-five years out of 
college. Then they began to go ahead still more rapidly. The 
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CHART 1 

SCHOLABSHIP AND SALARIES 

line in the chart represents, of course, the median man iii the 
group. Many individuals did better and many poorer than this 
man, but the group as a whole averaged substantially higher 
earnings than the rest of the 3,800. 

Next to the men who graduated in the first tenth of their classes 
come those who were in the first third of their classes, including the 
first tenth, 1,554 men. Their average earnings in the Bell System 
are also in relation to their scholarship in college. They are lower 
than the earnings of the men in the first tenth of their classes, but 
better than any other group. . . . 

The 784 men who graduated in the lowest third of their classes 
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have earned the least, and the curve of the earnings of the median 
man in this group has exactly the opposite trend to that of the 
median man in the upper tenth of their classes : the longer the best 
students are in business, the more rapidly their earnings rise. The 
longer the poorer students are in business, the slower their earnings 
rise. 

It cannot be stated too emphatically that these lines on the chart 
represent the averages of the performances of the men in the differ- 
ent groups and that the records of individuals in each group vary 
very widely from the averages. It is clear, however, that in the Bell 
System, on the average, men who were good students have done 
better than those who were not. There are, of course, exceptions — 





CHART II 

SoHOLABSHiP Rank and Pebcentaoe Attaining Each Salary Group 

men who were poor students who are succeeding well and men who 
were good students succeeding less well — ^but on the whole the 
evidence is very striking that there is a direct relation between big 
marks in college and salaries afterward in the Bell System. 

In general the normal expectation is that any college graduate 
entering business has one chance in three of standing in salary 
among the highest third of all the college graduates in his company. 
From this study, as illustrated by Chart II, it appears that the man 
in the first third in scholarship at college, five years or more after 
graduation, has not merely one chance in three, but about one in two 
of standing in the first third in salary. On the other hand, the man 
in the lowest third in scholarship has, instead of one chance in 
three, only about one in five of standing in the highest third in 
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salary. There is also nearly one chance in two that he will stand 
in the lowest third in salary. . . . 

Strikingly enough, almost exactly the same results as those just 
given were obtained separately for the engineering graduates and 
the graduates in arts and business who together make up the whole 
group studied. 

3. Undergraduate Activities and Business Success 

D. S. Bridgman, '/Sfiiccess in College and Business ^ 4-5 (American Telephone 
& Telegraph Co., 1930) 

The chart shows the median salaries by campus achievement 
groups. The men studied were classified into three groups, those 
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Achievement in Campus Activities and Salaries after Graduation 

with substantial campus achievement, those with some achievement 
and those with no achievement. Some achievement in these 
classifications means the member of the editorial board of a maga- 
zine, the manager of a minor team or magazine, a minor class 
officer or the member of a social fraternity, the member of a minor 
athletic team or of a major varsity squad, or finally a member of 
a dramatic or musical club. 

The substantial achievement group means the editor-in-chief of 
a magazine, the winner of an important oratorical contest or a 
most important debating-team, the manager of a major team or 
important student newspaper, a major class officer or member of 
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an honorary senior society, or the leader of a dramatic or musical 
club. It also means some achievement in two or more fields but 
not including fraternity membership only. That is, a man who is 
on the board of a paper and on a minor team would be regarded 
as having won substantial campus achievement, but a man who 
was on the board of a magazine and was merely a fraternity member 
in addition would not be so regarded. 

On the basis of this classification we find that 21 per cent of 
the 2,108 men covered by this study were classified fis having won 
campus achievement, 38 per cent as having won some campus 
achievement and 41 per cent as having no campus achievement. 
The medians in this chart have been carried to only 25 years after 
graduation as there were not enough cases after that to warrant 
drawing them any further. We find that the men within the sub- 
stantial achievement group reach 20 per cent above that for the 
whole group at the 25 year point. This is just about what the 
median for the first third men in scholarship did. 

It must be remembered in comparing them, however, that this 
median comprises only 21 per cent of the group studied whereas 
the scholarship median for the first third comprises about 40 per 
cent of the group studied. Furthermore, the median for the first 
tenth comprising 14 per cent of the men studied at 25 years after 
graduation is 40 per cent above that for the whole group. On the 
basis of this evidence alone it seems that scholarship is a rather 
more significant factor than substantial campus achievement. 


4. Leadership with Interest in the Individual 

W. V. Biitgham, ‘‘Industrial Psychology in the United States: An Ap- 
praisal/’ Armais of Business Economics and Science of Labour, 
3 : 403-404 ( 1930 ) 

Recourse to scientific method in dealing with complicated 
matters sometimes leads to rewarding surprises. Let me illustrate 
first from an investigation of physical conditions affecting output 
which turned out to be a problem of work interests. 

This was an investigation of the effects of increased illumination 
on output. It was planned not by industrial psychologists but by 
illuminating engineers. This may explain why, during the first 
year of the study, little attempt was made to control the different 
extraneous infiuences which affect output. Instead, records of 
these variables were kept so far as possible, with the thought that 
proper allowances could later be made. The results were disap- 
pointing. The engineers then proceeded through the cooperation 
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of certain large factories to experiment, this time holding condi- 
tions in certain departments as nearly constant as possible, while 
from time to time the workers were given the benefit of better and 
better lighting. In one factory where good measures of quantity 
and quality of output were available, it was noted with satisfaction 
that as illumination was increased output increased. Then as a 
check of the experiment, the lighting was reduced, this time to a 
point below the original moderate degree of illumination, and — 
output again increased! These results, I believe, have not been 
published. But the manager of the factory, who told me 
about them, learned two lessons. The first is the obvious one, 
namely the value in experiments of this sort of using the method 
of the control group. The second lesson is of major importance 
for industry everywhere, and for the science of industrial psy- 
chology. It is, that workers respond with wholehearted effort 
when management shows a genuine personal interest in what they 
individually are doing. This is a variable every experimenter must 
watch and control most carefully. It is a powerful force in in- 
dustry, for management to utilize to its benefit or neglect at its 
peril. 

My second illustration is an experiment which has been in 
progress for the past two years in a manufacturing plant, to 
determine the factors which influence variations of output. Nearly 
every alteration made, such as introduction of rest periods, change 
in basis of payment, etc., was followed by a rise in output. Here 
again, the factor which nearly swamped all the others was appar- 
ently the response of these girls to the keen interest which the 
executives and supervisors showed in them and the work they 
were doing. In any event, the management, as a consequence, is 
now taking steps to train the supervisors throughout this vast 
plant in a way to give them all a fresh personal interest in the 
individual workers they are overseeing. Evidently industrial psy- 
chology and industrial management in America are together re- 
discovering the individual and recognizing the importance of the 
whole man in his personal relations as well as in his relations to 
his machine and to his physical environment. 
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B. Biadeq.uaoies of Management 

5. Adjusting the Technical Balance 

Sam Lbwisohn, '^Relation of Engineering Education to Industry/’ Engi^ 
neering Education^ 33:152-3 (1926) 

The evidence is overwhelming that the usual practice in the past 
of confining the training of the engineer solely to studying the 
reactions of dead matter has tended to cripple him in his handling 
of human relations. A purely technical education in problems 
which require quantitative methods does not equip a man to assume 
leadership of men. As a matter of fact, if properly trained, the 
engineer manager is a big improvement upon the layman manager. 
An engineer does learn to be dispassionate and objective about 
matter having to do with technical problems. There is no reason 
why this thoroughness and openmindedness with reference to 
mechanical matters should not be translated to his activities in the 
field of human relations. 


6. Social Adjustability 
B. V. Moobe and G. W. Hartmann 

Tlie engineer lives not only in a world of machines but in a 
world of men. His social relations are not less significant than his 
technical problems. Yet it is unfortunately too often true that the 
technician's personal and^educational limitations are conspicuously 
prominent in the field of human relations. A clever designer may 
frequently cause difficulties for himself and others by unwise, if 
not stupid, managerial tactics; a competent craftsman lowers his 
efficiency and value through lack of consideration for his associates ; 
and an important executive courts misunderstanding by proneness 
to rationalization. The removal of these obstacles to cooperative 
endeavor requires measures which vary in degree from simple 
suggestions concerning courtesy to a basic reshaping of the 
total personality in accordance with the principles of mental 
hygiene. 

.Numerous thinkers have suggested that just as the nineteenth 
century witnessed an extraordinary increase in man^s control over 
the forces of inanimate nature, so the twentieth century may see a 
new mastery of personal and social resources. The engineer is 
peculiarly fitted by his position to facilitate a more thorough 
coordination of human energies and natural forces to this end. 
That such a prospect reveals serious dangers as well as worthy 
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possibilities makes it all the more necessary to insist on adequate 
preparation for these added responsibilities. 

In the light of such requirements, it is easy to uncover obvious 
shortcomings in the traditional engineering curriculum. Leaders 
in the profession have sought to provide against charges of narrow- 
ness or uncouthness by educational revisions including literature 
and the various social sciences. To meet even in part the future 
wants of both the technical expert and the cultural executive in- 
volves diflBcult if not insuperable modifications in selection and 
training. No solution which involves any additions or omissions 
from the already overburdened undergraduate curriculum seems 
feasible. It may be possible to postpone the ^Tiumanistic” features 
of engineering work to the graduate school, and thus pave the way 
for a hierarchy within the profession based upon four, five, six, or 
even seven years of university study; or the same goal might better 
be achieved by inverting the order of the technical and cultural di- 
visions. Another plan would be some sort of in-service training akin 
to that already designed for teachers. This last method would 
have the advantages of reaching larger groups with less experience, 
but with a probable loss in thoroughness of instruction. This whole 
problem is closely related to the still larger problem of adult educa- 
tion which has recently come to the foreground in problems of 
leadership. 

It should be emphasized that the real objectives of such a pro- 
gram cannot be insured by the offering of formal courses, no matter 
how ably taught or diligently pursued. Management engineering, 
to he effective, must begin with the engineer himself. He does 
not need to be a paragon of virtue; but he must in some way 
acquire those personal traits which make or mar his effectiveness. 
A system of individual guidance, begun in the pre-college years 
if possible, promises the maximum returns. Social participation 
often deserves encouragement, provided its benefits extend beyond 
surface demeanor. Whatever scheme is adopted, the important 
feature should involve developing the whole man as well as the 
engineer. Only thus can the profession insure itself against the 
indictment of provincialism and overspecialization, all of which 
spring from an original limitation of outlook. 

7. Rationalization of Autocratic Tendencies 

J. D. Houser, What the Employer Thinks, 117-122 (Harvard University 

Press, 1927) 

Striking illustrations of rationalization were apparent in the 
attitudes of certain employers whose autocratic tendencies, even if 
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not obvious to themselves, were easy to detect. In two instances, 
executives attempted to justify acts inspiring fear in the workers, 
on the ground that fear is a useful motive in industrial relations. 
Then they hastened to expatiate at length upon the great im- 
portance of their "welfare work,^^ It was natural to suspect a 
conflict of attitudes or to infer that the assumed benevolence was 
a mere cloak. When this type of executive repeatedly emphasizes 
the profitableness of welfare work, stating to business associates 
and other executives that "it pays in dollars and cents,” although 
there is no accounting system for proving this, the effort to gain 
approval from another audience is glaringly apparent. The under- 
lying motives seem clear — a desire for power and a haunting fear 
of being compelled to relinquish it. This sheer autocracy is 
coupled, in the first place, with the strong desire to gain social 
approval by exhibiting benevolence, and, in the second, to avoid 
the disapproval of hard-headed business associates by justifying 
the large expenditures involved in welfare work. In each case 
fear is evident — ^fear of losing power, fear of having fear known, 
and fear of losing caste with business associates because of im- 
practical schemes. . . . 

''Face-Saving /' — The avoidance of social discredit, sometimes 
called "saving one^s face,” is a tj^'pe of negative rationalization 
as illuminating as is the positive attempt to gain credit. One 
executive gave naive, not to say far-fetched, reasons why no sons 
of his workers ever applied for jobs in his plant. Management 
practices and working conditions there were an3rthing but attrac- 
tive, The reasons, however, why no member of the second genera- 
tion cared to apply for employment were, he was positive, the 
common desire of mothers for "white collar^^ jobs for their sons, 
and also the practice in the American Public School of firing the 
ambition of every boy to become president of the United States. . . . 

Degrees of Bationalization . — . . . The extremes of rationaliza- 
tion are well presented in two illustrations based on several inter- 
views. One concerned the owner and executive of a moderate-sized 
manufacturing organization. Aided by very favorable general 
conditions, he was making his enterprise a profitable one, although 
his wage scales were as low as he could keep them and yet maintain 
a supply of labor. He was active in a religious body. At a 
meeting largely attended by members of his church, he heard a 
certain plan of "industrial democracy^^ discussed. Feeling the 
intense appeal of the plan to the idealism of these people, he 
sought further details regarding its operation. He even authorized 
preliminary steps toward introducing it into his own industry. 
When he learned, however, that he would be obliged to reveal some- 
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thing of the financial details of his enterprise, he quickly withdre\y| 
this authorization, refusing to consider any further application of 
the plan. 

Another illustration of obvious rationalization was found in an 
executive's explanation for his feeling that any form of profit- 
sharing was dangerous. Under such a plan, he thought, employees 
could legally examine the books of the company at any time. They 
might find, for example, that eight per cent was deducted each 
year for depreciation of machinery and equipment. Being ignorant 
of such matters, they might think this too large a percentage (since 
it reduced their share in the profits), and might insist that the 
figure be cut to two per cent. The man of straw which this execu- 
tive carefully constructed out of his objection to profit-sharing 
was hardly convincing. . . . 

An equally clear case of rationalization is found in the reason 
which an executive gave for employing ^^under-cover^’ men. These 
operatives, he insisted, were used largely for the constructive pur- 
pose of reporting to him any evidences they found of foremen 
mistreating workers. Apparently these men actually were so used, 
but it was evident that this was not their only or their chief 
function. For little thought had been given to any other means 
than this for ascertaining the type of morale in the plant. And 
personnel practices there were elementary, to say the least. 

8. Education versus Propaganda 
H. C. Link, Education and Industry y 76-77 (The Macmillan CJo., 1923) 

A tell-tale characteristic of propaganda is its source. It is 
obvious to the most casual observer that most propaganda originates 
from an interested rather than a disinterested source. When the 
ordinary worker reads about the wonderful merits of his country 
and the tremendous advantages of its economic system, he is very 
much inclined to think: ^Tt is very well for you to talk in such 
glowing terms because you have succeeded, you have been lucky, 
and now you are trying to prevent the big majority of us from 
taking steps that will give us our just dues.^^ In other words, 
when the employer eulogizes the present economic system, his em- 
ployees suspect him of being more interested in maintaining his 
own comfortable status than in helping them to achieve an equal 
status. It should not for a moment be thought that we are here 
questioning the sincerity of those who are responsible for this 
propaganda. We are simply pointing out the manner in which 
propaganda of this nature is likely to be received by those for 
whom it is intended. . . . 
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Another characteristic of propaganda is its indiscriminate 
optimism. There is an enormous quantity of propaganda which 
presents the virtues of America and its economic system in such 
beautiful colors that it defeats its own aim. A sure way in which 
to call attention to the defects of anything, whether it be a country 
or an automobile, is to dwell too long and too enthusiastically upon 
its virtues. When the ordinary employee reads literature of this 
kind his thoughts are inevitably driven to the many exceptions, 
the many injustices and inefficiencies which exist even in the most 
perfect system. Instead of taking the large view, he immediately 
thinks about his own unhappy experiences. It is axiomatic that 
the human mind generalizes from its personal experience rather 
than from the experiences of others. The attempt to make a person 
believe that everything is as it should be in spite of the fact that 
his experiences have been to the contrary works directly against this 
fundamental law of human psychology. Discriminating propa- 
ganda, if there be such a thing, would include the admission that 
conditions are not ideal and would go on with a constructive ex- 
position of the part which all groups in the community could play 
in making them better. 

Closely allied with the indiscriminate optimism of most propa- 
ganda is its essentially negative character. There is a marked 
tendency to tell workers what they cannot or may not do. They 
must not disregard the rights of property. They must not scorn 
capital. They must not join the I. W. W» or other radical organiza- 
tions. They must not ^lay with socialism or communism. They 
must not regard unionism as a solution of their labor diflBiculties. 
They must not despise the constitution or the two-party system of 
government. Our exposition of this characteristic of prevalent 
propaganda may be somewhat exaggerated but it is an undeniable 
fact that present-day propaganda is concerned entirely too much 
with pointing out the dangers which confront the worker and 
entirely too little with the opportunities he has and the manner in 
which he may use them to his advailtage. Such a course is exactly 
like that of a mother who is constantly telling her children not to 
do this and not to do that. The only sound way in which to 
engender a respect for property is to show people how to acquire 
it and how to avoid losing what they have. The surest way in 
which to inspire loyalty to a government or to an economic system 
is to show people how they may use it to their personal advantage. 
In other words, by a process of genuine education in the fact which 
will contribute to their intelligent and profitable cooperation with 
the system under which they live. 
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9. A Tactless Taylorism 

P, W. Taylor, Principles of Scientific Management ^ 59 (reproduced by per- 
mission of Harper & Bros., 1919) 

Now one of the very first requirements for a man who is fit to 
handle pig iron as a regular occupation is that he shall be so 
stupid and so phlegmatic that he more nearly resembles in his 
mental make-up the ox than any other type. The man who is 
mentally alert and intelligent is for this very reason entirely un- 
suited to what would, for him, be the grinding monotony of 
work of this character. Therefore the workman who is best suited 
to handling pig iron is unable to understand the real science of 
doing this class of work. He is so stupid that the word ^^per- 
centage^^ has no meaning to him, and he must consequently be 
trained by a man more intelligent than himself into the habit of 
working in accordance with the laws of this science before he can 
be successful. 

10. Time Study and Task Setting: Their Purposes, Methods and 

Results 

K. P. Hoxie, Scientific Management and Labor, 64-57 (Appleton, 1916) 

The time study man is, from the viewpoint of labor, the central 
figure in scientific management — its vital organ and force. To 
perform his functions properly, to make scientific management 
tolerable to labor, he must be a man exceptional in technical and 
industrial training, a man with a broad and sympathetic under- 
standing of the workers as well as of the economic and social forces 
which condition their welfare, a man of unimpeachable judgment, 
governed by scientific rather than pecuniary considerations, and, 
withal, he must occupy a high and authoritative position in the 
management. For if he is to set tasks that will not cause nervous 
and physical exhaustion, he must not only have an intimate per- 
sonal knowledge of the work to be done, the special difficulties it 
involves, the qualities required to do it well, the demand which 
it makes on strength, skill, ingenuity and nervous force, but he 
must also be able to recognize and measure nervous disturbance 
and fatigue and understand and deal wisely with temperament. 
If he is to set tasks which will always be fair and liberal, he must 
understand and know how to discount all the effects of current 
variations in machinery, tools and materials, in human energy and 
attention. If he is to safeguard the lives and health of the workers 
and their general economic and social welfare, he must be an 
expert in matters of sanitation and safety, and have a broad and 
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deep understanding of economic and social problems and forces, 
and, finally, if he is to make all this knowledge count, he must be 
able to establish the standards warranted by his study and judicial 
weighing of men and facts and to protect these standards against 
infringement and displacement. All this and more, if the claims 
of scientific management relative to labor are to be generally fulfilled. 

But as things actually are, this emphatically is not the type of 
man who is habitually engaged in time study work, and who is 
being drawn into it, nor does the time study man of the present 
occupy this exalted position in the hierarchy of scientific manage- 
ment. The best men in this work are perhaps technically qualified, 
but, so far as the observation of the writer has gone, the best of 
them are technicians with little knowledge of the subject of fatigue, 
little understanding of psychology and temperament, little under- 
standing of the viewpoint and problems of the workers, and almost 
altogether lacking in knowledge of and interest in the broader 
economic and social aspects of working-class welfare. The bulk of 
the time study men encountered were immature men drawn from 
the shop or from college. They were expected to get their knowl- 
edge and training in all the matters enumerated above through the 
actual work of time study and task setting. In the majority of 
cases encountered, it was not considered essential that they should 
have had any special training in the particular industry. A man 
who had worked exclusively in the machine shop was considered 
competent after a few weeks or months of contact and trial ex- 
perience to set tasks in a cotton mill. Sometimes, previous indus- 
trial experience of any kind was not considered necessary. 
Analytical ability, good powers of observation, a sense of justice 
and tact were the chief qualities emphasized as essential for a good 
time study man. Rarely, if ever, was anything said of technical 
knowledge concerning fatigue, psychology, sanitation, safety, and 
the broader problems of industrial and social welfare. Indeed, time 
study and task setting were almost universally looked upon as 
primarily mechanical tasks in which the ability to analyze jobs 
and manipulate figures rather than broad knowledge and sound 
judgment were regarded as the essential factors. Naturally, there- 
fore, the time study men were found to be prevailingly of the 
narrow-minded mechanical type, poorly paid and occupying the 
lowest positions in the managerial organizations, if they could be 
said to belong at all to the managerial group. Nor does the situa- 
tion seem to promise much improvement. For the position and pay 
accorded to time study men generally are such as to preclude the 
drawing into this work of really competent men in the broader 
sense. Aside from a few notable exceptions in the shops, and some 
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men who make a general profession of time study in connection 
with the installation of scientific management, this theoretically 
important functionary receives little more than good mechanics^ 
wages, and has little voice in determining shop politics. 

11. The Key Position of Foreman 

B. V. Moore and G. W. Hartmann 

The peace and welfare of the ordinary industrial worker is 
assured or violated by the kind of foreman under whom he serves. 
It is the foreman who represents the immediate and effective 
authority of the plant management. The efficiency of the work- 
men is unquestionably influenced more by the varying personalities 
of their closest superiors than by the policies and attitudes of 
remote executives, just as the reactions of the private are condi- 
tioned more by the nature of his top-sergeant than by the decisions 
of the high command. 

The foreman occupies an important post from the standpoint of 
the industrial psychologist, because, in addition to his primary 
function as ^^production-chaser, he normally acts as a teacher and 
trainer of new men and as an arbiter of the destinies of his experi- 
enced hands. His competence in the last two tasks is probably a 
more crucial factor in determining his worth than his recognized 
skill as a master workman ; and yet it is in these fields that he has 
generally failed most miserably. 

Consider, for example, the typical process of ^ffireaking-in.^^ An 
office boy or junior clerk escorts the newly hired man to his future 
boss. The foreman is probably busily engaged at some minor task 
and acts annoyed at the intrusion. Without smiling, he pauses in 
his work to ask the newcomer, ^^What^s yer name?” without 
volunteering his own. He doesn^t mean to be gruff, but the new 
man who is anxiously watching every move is saying internally, 
don^t think 1^11 like that feller.” If the man is green, he must be 
taught, for example, to operate a lathe. His instructor naturally 
wants him to master his job as rapidly as possible, so he eliminates 
all the items he considers non-essential, such as guarding against 
rare accidents and detailed replies to the learner^s questions which 
mean so much to the beginner. 

Still the foreman is not the only sorrow in the workman's life. 
The newcomer is constantly plagued by the hazing of others, es- 
pecially if he be younger, a foreigner, or less experienced. His 
tools are stolen or hidden from him, and he is regularly sent on 
goose-chases, such as going to the engine room for a pail of steam, 
requisitioning a rubber hammer from the stock room, borrowing a 
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wire-stretcher from another department, etc. Usually the worker 
survives and makes a passable showing — ^but we forget the many 
cases when he does not. The irritation, too, may linger on and 
crop out in many unforeseen and undesirable ways. 

In matters not directly pertaining to his job, the newcomer^s 
adjustment is slow and difficult. The locations of important sites 
and persons, the procedures to be followed in having pay corrected, 
the numerous major and minor rules of the company — all these 
things must be picked up incidentally and incompletely, rather 
than imparted in a friendly and accurate way. 

While recognizing the limitations of the average foreman, his 
difficulties should also be appreciated. He is caught between two 
fires. Having risen from the ranks, his socio-economic status is no 
better than his maturer subordinates, but he must act as repre- 
sentative of a management to whom he knows he is intellectually 
inferior. He has obviously tended to look upon most selection and 
training devices as attempts to deprive him of his authority. The 
foreman's ambiguous position could be greatly alleviated by a 
genuine admission to participation in management, a more dignified 
status, greater possibilities of promotion to executive work, and, 
of course, better choice and training of candidates. 

0. Constructive Industrial Guidance 

12. Social Understanding and Technical Knowledge 

J. M. Brewer, “Causes for Discharge,” Personnel Journal, 6:171-172 
(1928) 5 reprinted by permission of Williams & Wilkins Co. 

The Bureau of Vocational Guidance of Harvard University 
some time ago put together some statistical data published in 
various sources, giving the actually recorded reasons for discharges 
from industrial establishments in 4,376 cases. The figures were 
classified by us under two main headings: Lack of Skill or 
Technical Knowledge, and Lack of Social Understanding, and are 
shown in Table I. 

In our tabulation we have considered ^^skill^^ to be the actual 
doing of the work, ^^Technical knowledge^^ is the science back of 
the work — ^the how — represented usually in industrial establish- 
ments by computations, use of blueprints, and applications of laws 
of physics and chemistry. By ^^social understanding^^ we mean 
human relationships or job wisdom: those qualities of character 
which ordinarily go deeper than skill or technical knowledge. 

Our table shows clearly that while incompetence is the largest 
single cause, yet all causes that could possibly be classified as skill 
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and technical knowledge together total slightly over one-third, 
while the social understanding causes constitute the controlling 
reasons in about five-eighths of the cases. 

It seems to be a very common failing on the part of workers in 
vocational education to attribute too much general spread or 
transfer to these qualities listed under social understanding. A 
person is supposed to have qualities of character which he can apply 
to almost any situation. But it may very well turn out that the 

TABLE I 

Reasons for Discharge from Industrial Establishments 


Reasons 

Number of 
Cases 

Per Cent 

Lack of Skill or Technical Knowledge: 



Incompetence 

1,110 

1 25.3 

Slow 

200 

I 4.6 

Physically unadapted 

170 

j 3.9 

Spoiling work 

16 1,496 

0.4 34.2 

Lack of Social Understanding: 



Insubordination 

486 

11.1 

General unreliability 

453 

10.4 

Absenteeism 

442 

10.1 

Laziness 

317 

7.2 

Trouble making 

179 

4.1 

Drinking 

179 

4.1 

Violation of Rules 

142 

3.2 

Carelessness 

120 

2.7 

Fighting 

104 

2.4 

Misconduct 

100 ! 

?.3 

Dishonesty 

91 

2.1 

Loafing or sleeping 

77 

1.8 

Dissatisfied 

23 

0.5 

Habitual lateness 

17 2,730 

0.4 62.4 

Unclassified 

149 

3.4 


carefulness or the patience of a street car motorman is quite dif- 
ferent from the carefulness or patience of a street car conductor. 
The question is at least worth raising, whether ^^job wisdom^^ 
should not be taught in a situation closely resembling the actual 
job. Psychological principles seem to favor the notion of close 
association of ideas and to disfavor the notion of depending upon 
transfer. 

The importance of these facts for vocational education are patent. 
What shall we say of an industrial school which gives 50 per cent 
of the students^ time to developing skills, 30 per cent to classes in 
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mathematics, drawing, and science, and 20 per cent to general 
studies such as English, civics, hygiene, etc. ? If these schools are 
neglecting an opportunity, what shall we say of an analogous plan 
in a professional school, such as law or dentistry, where the human 
factor is no doubt even more important? 

The facts have importance for vocational guidance also. They 
indicate that exploratory courses should place children in situations 
where these qualities of character will be called into activity, and 
that classes in occupations should then carry on a correlative dis- 
cussion of problems relating to job wisdom. 

For personnel men these facts indicate the importance of shop 
morale and of the development of character qualities through em- 
ployee activities and employee leadership. 

13. New Corrective Methods 

L. M. Gilbbeth, The Psychology of Management, 69-71 (The Macmillan 

Co., 1921) 

Under traditional Management, the disciplining is done by the 
foreman; that is, the punishment is meted out by the man who 
has charge of all activities of the men under him. This is actually, 
in practice and in theory, psychologically wrong. If there is one 
man who should be in a state of mind that would enable him to 
judge dispassionately, it is the disciplinarian. The man to be 
disciplined is usually guilty of one of six offenses : 

1. an offense against an employee of a grade above him 

2. an offense against an employee of the same grade 

3. an offense against an employee of a grade below him 

4. falling short in the quality of his work 
6. falling short in the quantity of his work 

6. an offense against the system (disobeying orders), falling down on 
schedule, or intentionally not cooperating 

The employee over him, or the foreman, to whom he is supposed 
to have done some injustice, would be in no state of mind to judge 
as to the man^s culpability. In the case of an offense against an 
employee of the same grade, the best that the injured employee 
could do would be to appeal to his foreman, who oftentimes is not 
an unprejudiced judge, and the multiplicity of whose duties gives 
him little time to give attention to the subject of disciplining. 

If the offense is against quantity or quality of work, again 
the old-fashioned foreman, for lack of time, and for lack of train- 
ing and proper standards of measurement, will find it almost 
impossible to know how guilty the man is, and what form of 
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punishment and what amount of punishment or loss of opportunity 
for progress will be appreciated. 

All this is changed under Scientific Management. The dis- 
ciplinarian is a specially appointed functional foreman, and has 
few other duties except those that are directly or indirectly con- 
nected with disciplining. He is in touch with the requirements of 
the work, because he is in the Planning Department; he is in touch 
with the employment bureau, and knows which men should be em- 
ployed; he has a determining voice in deciding elementary rate 
fixing and should always be consulted before wages are changed oi 
a reassignment of duties is determined. All of these are great 
advantages to him in deciding justly and appropriately punish- 
ments and promotion, not for the workers alone but also for the 
foremen and the managers. 

The Disciplinarian keeps a record of each man^s virtues and 
defects; he is in position to know all about the man; where he 
comes from ; what his natural and acquired qualifications are ; what 
his good points, possibilities and special fitness are; what his 
wages are, and his need for them. All that it is possible for the 
managers to know of the men is to be concentrated on this dis- 
ciplinarian. He is, in practice, more the counsel and advocate of 
the worker than an unsympathetic judge, as is indicated by the 
fact that his chief function is that of ^^diplomaP^ and ^^peacemaker.^^ 
His greatest duty is to see that the ^^square dea?^ is meted out 
without fear or favor to employer or to employee. 

14. The Problem Employee 

V. V. Anderson, “The Problem Employee,” Personnel Journal^ 7:205, 207, 

210-213 (1928); reprinted by permission of Williams & Wilkins Co. 

Experience has taught us that the best sort of scientific staff 
for dealing with the varied problems found among workers con- 
sists of a psychiatrist, a psychologist and a psychiatrically trained 
social worker, — the same sort of working team that has proved 
most successful in other fields where the problem has been human 
behavior. The contributions of those three groups, — ^the medical, 
the social and the psychological, — ^when combined in a well or- 
ganized unit, form the ideal grouping and the minimum basis for 
an adequate program of diagnosis and treatment of work mal- 
adjustments among employees. 

The methods employed in conducting a complete psychiatric 
study can, for practical purposes, be roughly classified into (a) the 
soci^ history, (6) the job behavior study, (c) the physical ex- 
amination, and (d) the mental examination. These four together 
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make up a thoroughgoing picture of the whole individual,— his 
behavior to his work and to major life situations, as well as those 
influences, — constitutional, or home, or school, or work, — ^that have 
contributed most to his career. 

(a) The social history includes a (1) health history (both 
physical and mental) ; (2) the family history, with particular refer- 
ence to present family situations and home problems of an eco- 
nomic, health or psychological nature — discontent, friction, un- 
wholesome atmosphere, impaired family relationship, etc.; (3) an 
educational history, including academic training, specialized voca- 
tional equipment or considerable job experience — ^which in itself 
provides expertness at work; and finally, (4) the work history , — 
leading the individual to give an account of the nature of his first 
regular job, his attitude toward the work, the salary he received, 
the length of time employed at it, his reasons for leaving, the period 
of idleness before his next job, what its nature was, his mental 
attitude toward the work, his salary, the length of time he remained 
employed at it, etc., — bringing him up to the present time. This 
may give us a splendid picture of his work adjustments, and always 
throw light upon his personality make-up. . . . 

Problem cases may be divided into at least two groups. Group 
A includes those problem employees whose main difficulties lie in 
their own make-up and the disorder of their own personality, rather 
than in the fact that they are in the wrong job. A careful 
psychiatric inquiry discloses the nature of these difficulties and the 
important causative factors underlying the problems presented. 
Treatment work on these cases involves adjustment of the employee 
right within his department. This is accomplished through fre- 
quent contacts with the psychiatric social worker or the psychiatrist, 
and a well-planned therapeutic regime is followed out over a 
sufficiently long period to bring about changes in the behavior of 
the employee. 

Case No. 3, Female, Age 48, Sales Clerk 

Problem , — ^Acting peculiarly on the floor, and complaining bitterly 
to her Buyer of the persecutions of her associates, she 'was referred 
to the Conference Office for psychiatric study. 

Study , — In the Conference Office this woman showed an acute 
anxiety state ; was in great distress with marked depression. She says, 

have not been able to sleep or eat for five whole days.’’ (Cries and 
wrings her hands.) saw a tall detective lean over and whisper to 

a girl at the counter, and he said, You watch that woman, she is 

a thief, and is stealing from the store.’ Then there are two elderly 
women who have put the girls up to watching me, and the girls pass 
up and down the aisle saying, ^Keep your hands off the ^ ®to.’ 
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They whisper to each other about me and wink in a knowing way as if 
to imply they are on to me. They are all talking about me.” 

A careful investigation was made, and it was disclosed that the 
employee had seemed ill for several days, but that for weeks she had 
been very ^^nervous,” stayed by herself, was over-sensitive and “im- 
agined” things. There was no basis for suspecting her honesty ; nothing 
was missing from her department and she was considered one of the 
most valuable sales clerks in the store, and regarded by all as thor- 
oughly reliable. 

Her aged mother had been seriously ill for several months, and at 
this time was near death. This employee was up with her a great 
deal at night and as a result had lost much sleep. She also had to do 
the housework and the cooking, which, with the arduous duties of the 
day as a sales clerk, had brought on acute fatigue. Such a condition, 
in a distinctly psychopathic personality, who for years had exhibited an 
unstable nervous system, on to which was engrafted an anxiety as to 
the possible death of her mother, and the possible loss of her job 
inasmuch as she was falling down in her work, finally resulted in a 
full-blown mental disturbance. 

In our examination we found her suffering from well-marked delu- 
sions of persecution, retardation of thought processes, with a depressed 
emotional state and slowing up of bodily movements. 

She was placed at once under psychiatric care, reassured regarding 
her job and her department worries. A social service worker and 
nurse were sent to her home, and for a few days she was kept in bed 
and carefully nursed. In time she began to recover, returned to the 
store, was placed back in her old department under the best possible 
controlled conditions, in the hands of a Buyer who was not only 
sympathetic but intelligently understanding. In the end she recovered 
and is still with the store as a valuable employee. 

t^ollow-Up , — Ten months later her buyer reports, “She is doing very 
well, and no longer seems worried or fearful.” One year and a half 
later, her Buyer reports, “She is good and in her present capacity, 
I couldn’t do without her. There is no problem or complaint.” Her 

section manager says, “Miss is satisfactory, and a very efficient 

sales clerk.” . . . 

We come now to a new group of problems in which the job malad- 
justment, rather than the personality disorder of the employee, 
stands out as the most important factor in the situation. To be 
sure, we will have other issues to face, but the transfer to more suit- 
able work, with proper training and adjustment on the job is what 
is needed. 

Case No. 4, Age 19, Female, Cashier 

Problem . — ^Referred by Superintendent of Department, on account 
of the great number of errors and shorts which she made, with the 
statement that if she did not improve soon, she would be laid off. 
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Physical Findings, — Height 6 feet 8 inches. Weight 110 pounda 
Considerably under-nourished. Has had several attacks of tonsillitis^ 
and recently has had a growth on plantar surface of right foot which 
has been removed. In re-examination, August 23, 1926, she was rated 
by Hospital, due to underweight. 

Mental Findings, — She has an intelligence quotient of 88, rating her 
as dull average in intelligence. She was found to be slow in speed 
tests; fair in learning ability; poor in motor dexterity; and showed a 
tendency to errors in accuracy tests. She has a pleasant and agreeable 
personality make-up, though a little peculiar and not very accessible 
to a personal interview owing to rather marked conflicts. She does 
not concentrate well on the things at hand, showing a deflnite tendency 
to mental reverie. She has a good general appearance, is rather at- 
tractive, neat and well-dressed. There is considerable emotional upset 
with some depression. She is rated poor on our cashiering tests, and 
because of her mental condition we do not believe she should be kept 
at this work as she will make shorts. She has a good personality for 
sales, and if her mental conflicts can be successfully dealt with, she 
ought to make a good sales clerk. 

Social Findings, — Mother dead; father married second time. Home 
situation unhappy. Had to leave home and is boarding with private 
family. Said that she was forced out of her own home. Has to sup- 
port herself. Has had two years of high school. 

Conclusions, — This girl will never make a successful cashier. She is 
too slow in motor speed, and is not accurate by nature. She should 
succeed fairly well at sales. Transfer to sales is recommended. 

Follow-Up, — Girl was transferred to house furnishings as sales clerk 
where she did well, being rated as satisfactory by the head of the 
department, who expressed himself several months later as pleased 
with the new clerk. Inasmuch as she did not like it in the basement, she 
was transferred, after a period, to a department on the first floor 
where she did fairly well. She has been under the supervision of the 
psychiatrist, and has improved considerably in her personality dis- 
order. Her health is excellent, and her sales are fairly good. The 
average selling cost of her department is 4.35 per cent, while this 
employee's selling cost is 4.29 per cent. Her interest in stock has 
been marked. She has proved reliable and gradually has taken on 
responsibility. Her contact with other girls has been good, and she is 
now being tried out for head of stock, — a promotion for which there is 
considerable competition. She has developed an alertness, aggressive- 
ness and self-confidence, that has made her effective as a sales clerk, 

15, A Critique of Modem Industry 

D. L. Hoopikoasneb, Labor Relations in Industry ^ 9-11 (McGraw-Hillj 

1926) 

If certain standards be set up according to which the industrial 
order as it has afEected human relations may be judged, the present 
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industrial system can be briefly and unfavorably characterized on a 
number of major counts. 

1. The purpose of business as conducted in the past has largely 
been to produce for the sake of profits. The emphasis has been 
on the materials and methods of production as a means toward 
securing wealth. The factory system, which has been predominant 
during the last 150 years, has thus far reflected a materialistic 
philosophy of life. Human values have become secondary or lost 
sight of in the rush for things. 

2. Industry has been working, by and large, for amount of pro- 
duction with too little attention to the nature of the things 
produced and to their most effective marketing. Industry has 
produced what it could sell or what it hoped to sell, rather than 
what ought to be produced, and then has developed highly com- 
mercialized machinery to distribute these goods. The relative 
values of wealth itself as well as of the application of effort and 
the coordination in industry have become lost in the shuffle. 

3. Industry in general has been conducted on a conflict basis. 
Little or no mutuality of interest between capital and labor has 
been recognized. The two great parties to industry, individually 
and in group, have not recognized each other as coworkers of 
common interest in any real sense. 

4. Within minimum limitations, the type of control and owner- 
ship in industry has been absolute and too frequently autocratic. 
The employer has had the right of arbitrary decision and absolute 
proprietorship. Whether or not he has been moved by proper 
motives and has exercised his privileges and shared his rewards in 
the past to the best advantage of all the units in society is another, 
though important, question. 

5. Labor as the furnisher of productive power has largely been 
considered a commodity without recognition of primary rights of 
personal well-being. Man^s value as a worker has been too largely 
determined by the mechanistic operation of supply and demand. 
At times manipulation has increased the undesirable effects of 
the operation of supply and demand per se. 

6. The social status of the worker has been in many ways an 
inferior one. He has been personally free, but economically de- 
pendent, and therefore, to a substantial degree in social dependence 
upon his employer. 

7. Throughout the whole course of development of the present 
industrial order there has been an ever-increasing degree of or- 
ganization among the workers themselves, on the one hand, into 
strong labor unions, and among employers, on the other hand, into 
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powerful employers^ associations. Sometimes these have been 
designed, established, and conducted for the purpose of active 
industrial warfare. 

16. Self-Rating Scale for Leadership Qualities 

W. W. Chabtebs and D. R. Obaig, Personal Leadership in Industry, 235- 
236 (McGraw-Hill, 1925) 

1. Forcefulness : 

a. Do I give my orders properly and see that they are fol- 
lowed out, maintaining a business-like attitude constantly? 

b. Do I keep in touch with the efforts of my men so that 
I know how well each is working ? 

c. Do I preserve the right balance between too much stern- 
ness and too much familiarity? 

2. Ability to inspire confidence : 

a. Do I show respect for my men and myself? 

b. Am I impartial, or do I play favorites? 

c. Do I exercise self-control, or do I allow my temper fre- 
quently to get the better of me? 

8. Ability to take a personal interest in the men: 

a. Do I talk with the men as men rather than as inferiors? 

b. Do I give them personal training and discuss their work 
with them ? 

c. Do I get things for them which they would be unable to 
get without my assistance? 

d. Do I help them to realize their ambitions? 

t. Ability to get the work done correctly: 

a. Do I give instructions so clearly that no one can mis- 
understand what is wanted? 

b. Do I check up on my men to see that my orders are fol- 
lowed out exactly? 

6. Ability to get and use the ideas of the men : 

a. Am I successful in getting suggestions from the men? 

b. Do I use these suggestions when I get them? 

c. Do I give credit to the man who gives me an idea, when 
I am talking about it to my superiors and colleagues? 

6. Ability to be one of the men: 

a. Do I work with them rather than over them? 

7. Ability to lead rather than boss the men : 

a. Do I show the men how they can work more efl&ciently, 
rather than ordering them about without showing them 
how? 

b. Do I train them in better methods? 
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c. Do I set the example by being as hard on myself as I 
am on any of my subordinates? 

8. Ability to develop teamwork: 

a. Am I careful to plan ahead? 

b. Is the mechanical equipment for which I am responsible 
always ready for work? 

c. Do I place the right men in the right positions? 

d. Do I allocate the responsibility for results so that my 
men know what they have to do? 

e. Does the spirit of teamwork exist among my men? 

9. Ability to show kindliness without being considered easy: 

a. Do I remember that my men are human beings and treat 
them with common courtesy? 

b. Do I work for the interest of my men? 

c. Do I know how to keep the men from imposing on my 
good nature? 

d. Can I properly balance praise and censure ? 

10. Ability to reprimand properly: 

a. Do I always make sure of my case before I reprimand? 

b. Do I give reprimands in private, except in unusual cases? 

c. Do I reprimand in a straightforward manner, or do I 
merely nag? 

d. Do I give the reasons for my reprimands ? 

e. Do I follow up the reprimand? 

f. Can I reprimand a good man and make him feel that it 
is fair? 

11. Ability to keep from worrying: 

a. Do I worry too much about myself, my home, or my job? 

12. Ability to delegate work properly: 

a. Do I thrust responsibility on my men, allowing them to 
make some mistakes? 

b. Do I train them on the job so that they can take over 
work that I ought to give them ? 

c. Am I willing to delegate work, or do I feel that I want to 
do everything myself? 

13. Ability to call forth the best efforts of the men : 

a. Can I develop enthusiasm in my men? 

b. Do I know how to prevent idling and carelessness? 

14. Ability to train men on the job : 

a. Do I know how to analyze a job before teaching it to a 
beginner? 

b. Do I show him carefully how to do it? 

c. Do I let him try it while I watch? 

d. Do I correct his znistakes? 
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e. Am I in the habit of keeping my eye on a beginner imtil 
he is able to do the job well? 

16. Ability to make a new man feel at home: 

a. Do I introduce the new man to the older men around 
him? 

b. Do I show a personal interest in him? 

c. Do I make it easy for him to ask questions? 

d. Can I make him enthusiastic about his new job? 

16. Self-confidence: 

a. Am I sure of myself on the job, or am I afraid of it? 

b. Do I help my subordinate to overcome self-consciousness? 

c. Do I show him that he is better than he thinks he is ? 

17. Integrated Objectives 

Obdwat Tead, ‘Trends in Industrial Psychology,” Annals of the American 

Academy of Political and Social Science, 149 : 238 : 111 , 116-119 ( 1930 ) 

We have become accustomed to think of corporate or group ob- 
jectives as single. In economic life the single objective is usually 
conceived in terms of stockholders’ profits. My contention is that 
this statement is unduly and falsely simplified. Corporate ob- 
jectives are never single, if analysis is profoundly pressed. They 
are plural in fact, if not in law. Once you start talking about 
considerations of ^^service,” quality, low price, good name, good 
will, community standing, employee loyalty, or any other related 
and secondary aim, thq, singleness of all operating aims goes by the 
board. Modifying factors of considerable force may and do enter 
in. Objectives have become plural; and only as they are explicit, 
are acknowledged, are comprehensive enough to allow the entire 
personnel both to agree to and to embrace them, are the conditions 
set under which the relations of objectives to employee effort become 
dynamic and causal in a positive way. 

My central thesis would be — and it is psychological in origin and 
upshot — ^that only in the corporate group which has thought 
through and espoused its plural objectives in such a way as to make 
some if not all of them assimilable by, and acceptable to, all its 
members (which here means employees), does there exist the 
underlying psychological setting in which corporate action as such 
proceeds in the most harmonious and productive way. The work- 
ing effectiveness of a corporate group can never approach its po- 
tentialities until it has clear objectives to which its members can 
and do give explicit allegiance. 

All the subsidiary efforts of facilitating the relation of the indi- 
vidual employees and newcomers to their work, to their super- 
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visors, to small internal groups, and so forth, are directly condi- 
tioned by this major problem: Can employees^ purposes and cor- 
porate objectives he reconciled? The answer is that they can, only 
when and if those objectives or aims are conceived in the light of 
full knowledge of the natural desires, impulses, and satisfactions 
which the rank and file in normal self-interest and search for self- 
realization must seek to protect and to express. 

. . . The last few years have seen impressive developments, both 
in the conception of leadership espoused and in the attention paid 
by companies to shifting the point of view of their managers and 
foremen from a bossing to a stimulative habit of mind and conduct. 

The conception of leadership itself has been beneficially affected 
by at least two complementary ideas. What has been called ^^the 
law of the situation^^ has been evoked to call attention to the fact 
in the first place, that to a large extent the function of directing 
or leading a group is one in which the power and the significance 
of the director inhere in the position and not in the person. Com- 
mand and leadership inhere, in part at least, in positions of leader- 
ship. And here is no real reason why those in such posts should 
arrogate to themselves special prerogatives, vanities, or superiori- 
ties. The important thing is to define responsibilities and aims at 
every executive level; and then let the executive be at the same 
time the spokesman of a function and the animating spirit of its 
functionaries. The law of the situation implies a release of atten- 
tion on the part of leaders for the work of teaching and inspiring. 

The second qualifying idea is that the leader is at bottom an 
influencer. His influence depends for permanent results on the 
motives he appeals to in those led. Psychologically it is incon- 
testable that the good leader is he who gets others to act because 
they come to want to act as he proposes. The emphasis shifts 
from his ^Vill” to his grasp of their desires and purposes and his 
insight into how what he wants, or comes to want, can be fairly 
reconciled and integrated with what they want or come to want. 

We are brougnt back to the pervasive and recurrent problem of 
objectives! The leader who is to be creative, who is to tap un- 
realized springs of sustained effort in those led, who is to release 
the human energy which others stand ready to summon, is now 
coming to be seen as one who knows how to contrive the whole 
setting in which he works so that it will support his implicit and 
explicit affirmation that a truly common end is being served as 
the enlightened aims of the leader are being pursued. . . . 

Up to the present time, the greatest value of psychological study 
in industry has been its effect upon the attitude of executives. 
The kind of personnel efforts in which more and more companies 
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are engaging offers the most convincing and concrete evidence of 
this. 

In the last few years, there has been a genuine shift in indus- 
trial perspective. The integrity and the growth of the individual 
at his work is much nearer the center of attention than ever. If 
we ask why this is, the answer may reasonably be that we know 
more than formerly about how people act and why they will act in 
certain ways. 

... A really penetrating psychology must eventually say some- 
thing about the ends and issues of life, since what these are, for 
each one of us, conditions at every point our whole organic and 
mental behavior. Search for the roots of happiness and well-being 
is in part psychological in a literal, scientific sense. Even such 
modest and fumbling progress as we have made does, I believe, 
make clear that correctives to futilitarianism are already at work 
among business leaders in the increasing number of cases where 
executives are saying to themselves in their closets and to the 
world in their deeds, that the satisfactions of life come for them 
through creative work. Satisfaction comes not in the struggle to 
create bricks and buildings but in the challenging opportunity to 
build and to lead organizations of human beings who in turn can 
grow and create and find new satisfaction in and through the work 
of the world as one normal and genuine channel of self-fulfillment. 

QUESTIONS 

1. So far as you can dietermine from the literature, what are the 
principal mental and physical traits of leaders in all walks of life? 
Which of these are essential or determining influences? 

2. Name the major limitations which the average leader would be 
apt to have as a result of his position. 

3. Should the qualities of leaders vary with the functions discharged; 
i.e., should each position in the organization have different require- 
ments? 

4. How does the engineer's practice in dealing with personnel prob- 
lems often differ from his method of dealing with technical prob- 
lems relating to materials? Is this difference necessary? 



CHAPTER XVm 
DISTRIBUTING THE PRODUCT 

The goal of industry is not finished until it has placed its 
manufactured goods in the hands of the consumer. This is a 
far from easy task in the complicated network of modem eco- 
nomic life. The consumer must be told in some way what you 
have to offer. The two commonest vehicles for making this 
announcement are advertising and salesmanship. 

All the resources of modem experimental psychology can be 
brought to bear upon the problem of distribution with results 
just as notable as in the case of productive efficiency. Analysis 
shows that successful salesmanship starts with the wants or 
needs of the buyer and follows through his mental processes in 
arriving at a particular commodity to satisfy his wants. The 
salesman skillfully directs the thinking so that the buyer’s need 
is associated with the seller’s goods. This high type of sales- 
manship has come to be described as “honest service to a buyer 
in terms of his needs so that he will feel goodwill and be permor 
nently satisfied.” The earlier psychology of selling gave us the 
steps or static cross-sections of the selling process, but modern 
dynamic psychology has done much to explain the mental 
processes themselves and indicate the factors controlling them. 
The success of advertising in our day is due as much to a recog- 
nition of the psychological attributes of the buyer as to the 
refinements of composition, commercial art, and typography. 

Economy of effort is the keynote in advertising as in pro- 
duction. With a fixed sum at his disposal for marketing pur- 
poses, the manufacturer often needs to know which of two alter- 
natives will win him the greater number of customers. The 
scientific valid procedure here consists in arranging for pre- 
liminary try-outs. Suppose an automobile dealer wishes to 
know which of two illustrations will win the larger amount of 
public approval for his product. A group of subjects, truly 
representative of the consuming population to which he is 
appealing, would be assembled and asked to give their votes. 

623 
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If 75 out of 100 favor cut A and only 25 cut B, it is reason- 
able to suppose that the goodwill of the unknown general public 
would he more certainly won by the use of the first illustration. 

If one were comparing the attention or memory value of 
advertisements, recourse may be had to objective measurement. 
The two copies are placed in a large dummy booklet con- 
taining other advertisements, and the reading time controlled 
by the experimenter. After an interval, a similar booklet con- 
taining the original advertisements (mixed among some new 
ones) is presented to the subjects with instructions to identify 
the ones seen before. Providing no complicating factors have 
entered, the percentage of correct identifications enables one 
to compare the advertisements as to their memory value. 

The field of advertising psychology is vast and has already 
rendered extremely valuable service to publishers and distribu- 
tors. Many of the findings are of a high degree of precision. 
For example, a fairly well attested generalization, known as 
Strong’s Law, states: The attention value of an advertisement, 
other things being equal, increases as the square root of the 
magnitude of the space occupied. Thus, if 100 returns are 
received from a half-page insertion, how many can one expect 
from a full-page advertisement? Not twice, 100 but rather 
100 xV 2 or 141. 

The work of personal selling should be viewed as comple- 
mentary to the advertising campaign. Psychological informa- 
tion in salesmanship is much less extensive than in advertising, 
largely because experimental set-ups are more diflScult. Cer- 
tain things, however, are clear. The selection and training of 
salesmen is the heart of the problem. While selling interviews 
can be standardized, they must be left flexible enough so that 
a good salesman can take advantage of individual differences 
as they arise. Most lists of the qualities which managers desire 
of their salesmen would make them appear like paragons of 
bnman excellence, when, as a matter of fact, only a few quali- 
ties are associated with success in sellii^. Salesmen are as a 
class taller than the average prospect, which presumably in- 
culcates a submissive attitude in the buyer. However, within 
salesmen as a group there is no connection between height and 
sales commissions. Intelligence and schooling seem to be of 
secondary importance for most seUing positions, but an e^an- 
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sive, socialized, extroverted constitution is undoubtedly an 
asset. 

Some one has suggested that the psychologist ought to give 
instruction in how to resist selling influences, rather than aid 
in making an already powerful instrument of distribution more 
effective. There is plenty of sense in this remark. Possibly 
an understanding of the mechanism of forceful salesmanship 
constitutes the best protective against it ! Here, as in all other 
cases, psychological knowledge is at the disposal of all who 
have the will and the ability to use it. As a codified body of 
fact about human nature, it must be neutral in its allegiances 
if it is to maintain its integrity as a science. 

A. Principles Fundamental to Salesmanship and Advertising 

1. Stages in the Mental Stream of the Buyer 

H. D. Kitson, The Mind of the Buyer^ 3-C (The Macmillan Co., 1921) 

Successful selling demands the psychological point of view. A 
sale is an interaction between two people who are exchanging eco- 
nomic goods. This interaction consists of a series of changes 
occurring in both buyer and seller. The latter makes certain moves 
which call forth responsive movements from the former. 

The moves made by the seller may consist of various things: 
display of goods; verbal descriptions; pictures; even the proffer 
of a friendly cigar. The responses of the buyer may be equally 
variable: entering a store for a box of candy displayed in the 
window; reaching into the pocket for a coin; sending for a cata- 
log ; dispatching a written order. 

In the light of such variable conditions we must recognize as 
forms of selling : advertising, window display, sales correspondence, 
and personal salesmanship. Although each of these modes of sell- 
ing has its peculiar problems and methods, all have one aim in 
common — to influence the mind of the buyer. Any seller, then, 
who wishes to be successful, must study the mind of the buyer — 
in other words, must take the psychological point of view. . . . 

The mental stream of the buyer may be divided into six stages : 

I. Attention IV. Confidence 

II. Interest V. Decision and Action 

III. Desire VI. Satisfaction 

Stage I II III IV V VI 


Fia. 1. THE STREAM OF THOUGHT IN A SALE. 
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The order just mentioned may not be strictly adhered to in every 
sale. For instance, confidence may precede desire and even in- 
terest; interest may come simultaneously with attention. Gen- 
erally speaking, however, the order given above will truly represent 
conditions, especially in the initial purchase of an article. 

2. Analysis of a Purchase and the Buying Formula 

E. K. Stbono, The Psychology of Selling a/nd Advertising, 14-18 (McGraw- 

Hill, 1926) 

The mental processes involved in a purchase when reduced to 
their simplest elements are: (1) Want, (2) Solution, (3) Pur- 
chase. 

Mrs. Carter wants to wash the clothes tomorrow. To do so she 
must have soap, and as she has very little, she orders more. 

She orders Ivory Soap because she has found it satisfactory. If 
it had not been so, she would have tried something else. Because 
the outcome of the purchase determines whether there will be a 
repeat order or not, and because today nearly all selling organiza- 
tions are interested in repeat orders, it is necessary to add a fourth 
element to our analysis of a purchase. The four elements are, 
then: (1) Want, (2) Solution, (3) Purchase, (4) Satisfaction. 

The Solution , — ^Whenever a want is felt it means that the indi- 
vidual is confronted with some difficulty or is conscious of a 
deficiency of satisfaction. In the world of selling and buying the 
solution to such a diflBculty will always be some commodity or 
service. And the commodity or service- will be somebody^s com- 
modity or service. Mrs. Carter, for example, starts to satisfy her 
want to have clean clothes by purchasing soap flakes, and definitely 
buys Ivory soap flakes, not Lux. 

In purchasing, then, the element ^^Solution^^ involves always two 
parts: (a) Commodity (service), and (6) Trade name. 

In order to have a terminology here that will fit every case of 
purchasing, the term ^^trade name^^ must be stretched consider- 
ably. It will be used to cover such cases as the buying of Ivory, 
not Lux; of buying sugar from Hawkins^ not Sanders^ store; 
and of buying tea from Smith who calls at the door, not from 
Jones. In other words, the solution to any want that is satisfied 
through a purchase always involves buying a commodity and, 
moreover, buying some particular compan/s or storeys or salesman's 
commodity. 

It is useful to be able to express the elements entering into the 
process of buying in the form of a diagram or formula. It helps 
greatly in remembering them. But any formula which represents 
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mental processes is inadequate and tends to misrepresent the facts. 
This must be frankly recognized at this point in the development 
of the subject. In the discussion that will follow a fuller and 
more accurate treatment of the subject will be made. 

In buying anything, the purchaser proceeds mentally from want 
to commodity, to trade name, then purchase ; and, upon using the 
commodity, he experiences satisfaction or dissatisfaction. This 
can be represented as follows: 


Want — > Commodity — > Trade name — > Purchase — > 
Ketail store 


Satisfaction 

Dissatisfaction 


This formula covers the elements involved in buying where a 
definite buying habit has been established. Thus Mrs. Carter no 
sooner felt the want of groceries for the day^s menus than she 
wrote down, pound butter, 1 dozen eggs, 5 pounds sugar^^ all 
of which she telephoned the grocer in a few minutes. So also 
she wrote down, ^^can of Grandmother^s peas and Eddy^s currant 
jelly,” as soon as she thought of lamb. 

But the above formula does not yet contain certain elements that 
are involved whenever a habit of buying is not fully established or 
is interfered with by competing habits. For example, Mrs. Car- 
ter has been receiving Aunt Hannah’s bread which is not satis- 
factory because it is ^^too crumbly for toast.” And so Tiptop bread 
is ordered. Aunt Hannah’s bread, to repeat, does not adequately 
satisfy Mrs. Carter’s wants. She is changing to Tiptop because 
she believes it will more adequately satisfy her. 

Consider another example: Mrs. Carter has been using Ivory 
fiakes in her washing machine. A recent caller, Mrs. Mills, has 
recommended another soap in preference to Ivory flakes because 
the latter does not ^%et the dirt out.” Her remarks have weakened 
the habit of buying Ivory flakes. And so when Mrs. Carter now 
starts to write down Ivory flakes she must decide whether she will 
or will not buy it. Reasons flash through her mind attacking Mrs. 
Mills’ objection and also supporting her own use of Ivory. Had 
she absolutely no reasons to give herself in defense of her estab- 
lished habit of buying Ivory, the chances are that she would try 
Mrs. Mills’ soap. 

In bu 3 dng it is frequently necessary that reasons be advanced in 
support both of the commodity and of the trade name. And it is 
also necessary, possibly even more essential, that a pleasant feeling 
shall be experienced when the commodity and the trade name are 
thought of. Lava soap is bought for the garage because it removes 
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grease better than any other that has been tried (reason), and 
Palmolive soap is bought for the bathroom because of a liking 
for it (pleasant feeling). The action in the latter case cannot 
be defended in terms of reasons because it is known from using 
other soaps in hotels and at the homes of friends that Palmolive 
is not the only soap that will clean easily. But the purchaser 
likes it so much that he unconsciously asked for Palmolive shaving 
cream one time when he needed this commodity. Again feelings 
came into play. The shaving cream was all right but the pur- 
chaser didn^t like the color scheme of the tube, so he hasnH bought 
any more. 

To insure purchase the commodity must be considered adequate 
and also pleasing. In a great many cases if the commodity is 
viewed as adequate it is also liked, and vice versa. But this is not 
always the case. There are some objects which have been found 
quite adequate but which are not liked, and there are some things 
that are liked and bought which are admittedly not so good as 
other competing commodities. 

When adequacy and pleasant feelings are included in the buying 
formula a diagram like this is the result : 

Adequacy established 

^ ^ ^ "Adequacy established 

Want — > Commodity — > Trade name ( or store ) — > Purchase — > Satisfaction 

- ^Pleasant feelings 
Pleasant feelings 

When a buying habit is being established it is necessary that 
the buyer shall be able to give himself reasons as to why the 
commodity is an adequate solution to his want and as to why the 
particular trade name is the best one to buy. It is also necessary 
that he shall feel pleasantly toward the commodity and the trade 
name. 

And whenever his buying habit is challenged by a friend^s re- 
mark, a salesman's presentation of a competing article, or the 
statements in an advertisement, it is essential that the buyer shall 
have reasons with which to defend his action, and that in addition 
he shall feel pleasantly toward both the commodity and the trade 
name. 

All this is represented by the dotted lines in the formula. To 
repeat; whenever the commodity is questioned, as, for example, 
whether concrete or brick will be used in building a sidewalk, the 
reasons and feelings that come to mind determine the choice. And 
whenever the trade name is questioned — whether Ivory or Palm- 
olive shall be used — the reasons and feelings that come to mind 
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agftin determine the choice. Consequently, when a person is being 
influenced to buy, not only the first time but also later on, it is 
important, whenever he hesitates, that reasons for buying both the 
commodity and the trade name shall be ready to his need and that 
he shall be conscious of a pleasant feeling tone in both connections. 

3. Meeting Human Demands 

A, T. PoPFENBEEGER, Psychology in Advertising , 63-65 (McGraw-Hill, 1926) 

The recent history of the Franklin automobile offers an ex- 
cellent illustration of the functioning of the two antagonistic 
desires of self-assertion and submission. Some years ago the 
Franklin engineers designed a car whose lines should be such as 
to offer the least air resistance and at the same time be beautiful. 
In appearance it was distinctly different from the other cars in 
its class. The car happened to appeal to the great class of buyers 
where conformity was the ruling influence, where as patterns 
changed from year to year the buyers were sure to follow. This 
need of conformity did not permit of too great difference in ap- 
pearance. The design of the car, especially the hood, was ap- 
parently changed to its present form in order to conform more 
nearly to the shape of other cars of its class. In extremely high- 
priced cars great difference is a distinct asset ; it sets the owner oft 
from others as he wishes to be set off. In the moderate priced 
cars great difference is a liability, it marks the owner oft too 
sharply from those with whom he needs to conform. 

This need to change and need to conform keeps markets active 
that would otherwise be dull. It is present not only in the owner- 
ship of clothing, jewels, and automobiles; it is just as evident in 
the kinds of books that one reads, in the kinds of spectacles that 
one wears when one reads the books, in the styles of homes and 
their furnishings, even in the location of these homes. The ad- 
vertiser who sells conformity where it should be sold and difference 
where it should be sold will have a ready market for his goods, 
and it makes little difference whether he deals in face powder or 
country estates. 


4. Training Salesmen 

H. G. Kenaoy and C. S. Yoakum, The Selection and Traimng of Salesmen, 
300-301, 314-316 (McGraw-Hill, 1926) 

Next to the selection of salesmen, the training of the men 
selected has been the most important personnel problem for the 
sales manager. Gradually, opinion has swung around from the 
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belief that all salesmen are bom^ not made^ to the hope^ at least, 
that training can build a competent sales force. Undoubtedly 
there is a modicum of truth at the base of the old belief, for it has 
been proved that salesmen as a class differ from others in natural 
interests and aptitudes. For example, sales engineers can be dif- 
ferentiated from design engineers by their interest in people rather 
than things, their dislike for painstaking and long-continued appli- 
cation to detailed work, their accumulation of general information 
not concerned directly with their work, etc. Salesmen are usually 
opinionated and seek to convert others to their views. They are 
not self-conscious or retiring in disposition. Undoubtedly many 
of these characteristics are present as a result of boyhood environ- 
ment and training, fiut this social inheritance is as strong as 
natural or biological inheritance and amounts to the same thing 
so far as the problem of selecting salesmen is concerned. , The 
individual with the natural traits which are important in selling 
has a great advantage over the man who is not attracted to selling 
by the possession of such traits. 

But, when this is said, it still remains true that training is far 
more important to successful selling than ever before. The old 
belief that salesmen and other leaders were born, not made, re- 
tained its vogue so long because no one had analyzed the problem 
into its elements and succeeded in reducing these to a series of 
readily understood principles. The change in emphasis during 
these later years is due partly to the fact that salesmanship has been 
greatly changed in method and, therefore, in the qualities needed 
for success, but more fo the fact that the beginnings of analysis 
have been made and some of the elements needed for successful 
selling are known. We now know that natural gifts need to be 
exercised and trained. Born salesmen may exercise and develop 
their gifts unconsciously, but average men must do so knowingly 
and preferably with guidance. 

In the old days a salesman was supposed to be able to sell any- 
thing; he used the same selling tactics for all commodities. He 
was famed as a story-teller; he talked glibly and in glittering 
generalities; he exhibited samples with dramatic flourishes; he 
bribed buyers with cigars, dinners, and free goods. Today this 
type of selling has all but disappeared. In its place has come 
institutional selling. The salesman of the new order knows his 
goods thoroughly and knows the services they will perform. He- 
^to learn how to meet their needs and desires, but he sells his goods - 
knows his company, its sales and service policies, and he must be 
their living embodiment. He studies his prospects and customers^ 
>on their merits. He need be neither the hail-fellow-well-met type 
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nor a good mixer. He must be able to inspire confidence and 
secure respect. At once it appears that, instead of requiring a 
single type of salesman, business today requires many types, as 
many as there are distinct classes of products. One writer has 
gone so far as to assert that when any sales organization has de- 
veloped a distinct sales and service policy and is trying to sell 
itself as well as its product, it needs to develop its own institutional 
salesmen. 

If salesmen need to know their products and how to demonstrate 
their merits to prospective purchasers; if they must be able to show 
such buyers how the product fills certain needs in their business; 
if they must develop throughout their territories a respect for and 
appreciation of the company and its business methods; if they 
must do these and other things of great importance, it is clear 
that they must be far better equipped for the tasks than nature 
and circumstances have provided. Training becomes at once a 
problem of central importance in the work of developing an 
effective sales organization. . . . 

First, selling personality is the effectively operating sum of cer- 
tain qualities. A successful sales personality is one which has at 
least the following qualities. It desires : 

1. To interest customers 

2. To be courteous 

3. To be friendly 

4. To be patient with disagreeable customers 

6. To control the temper 

6. To learn the names and faces of regular customers 

7. To find out quickly the needs of the customers 

8. To inspire confidence and to be convincing 

9. To display goods intelligently 

10. To know how much to talk 

To these might be added many others, but the foregoing are 
suflScient for illustration. If we add these qualities together we 
shall not have a complete picture of a sales personality; because 
there is always some intangible spiritual element behind it all; 
though perhaps, with patience, we might be able to list all possible 
qualities whose sum is personality. But of one thing we can be 
certain: that salesman has a fine personality who is courteous, 
displays his goods intelligently, and closes the sale artistically. 

The second principle runs as follows: Sales personality is best 
improved by developing qualities one by one. If a hunter is to 
bring home a bag of game, he cannot fire at random; he must 
aim at the birds one by one. A business executive must attack 
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his problems one after the other. A poor salesman must be im- 
proved quality by quality. Inspirational talks about doing better 
do not get far. The qualities must be separated and each one 
developed one at a time. 

This is the point at which personality training has markedly 
failed. Perhaps because we have thought that we cannot define 
personality, or think it cannot be developed, we have failed to list 
the qualities, and failing so to do, we have let nature take its 
course. If we see salesmen improve we are glad; if they do not 
improve we say that it cannot be helped. If, however, we believe 
that it grows quality by quality, as brick by brick the house rises 
from its foundations, we are at once in a strong position, because 
it is easily possible to handle one quality at a time. 

The third principle is this : To find out how to improve a quality 
of selling personality, ask the best salespeople how they have 
developed the quality. We have depended too much upon books 
on selling. They are too theoretical and too general. They tell 
only what to do when salespeople want to know how to do it. 
They say: Be courteous, inspire confidence, or display goods in- 
telligently! That merely tells what to do. But the salesman 
wants to know how to be courteous, and how to display goods 
intelligently. On this point, the books are silent. But the people 
who sell know, and they can tell you exactly what to do. One 
salesperson may not know, but thirty always have the answer. 

The good salesmen are a gold mine of information. There is 
enough information in, the heads of the best fifty salesmen in a 
company, all ready for use, to supply a training program for the 
whole selling force for 10 years. It is hidden away and never 
talked about. All that is necessary is to draw it out, put it on paper, 
and make it available for use by everybody. It is not necessary 
to go outside the business to get all the information that the most 
exacting instructor could want. 

Some fifty-three qualities such as those listed above are pre- 
sented to salespeople according to the following plan: 

1. Select seven to nine questions such as ^^What do you do and 
say to show customers that you are interested and courteous 
If more than nine questions are presented the salesman grows 
tired toward the end of the interview and does not give as full 
answers. 

* 2. Have someone in the firm pick out thirty of the best sales- 
men. Sometimes this is done by the sales manager, at other times 
by his assistant, and at still other times by two or three people in 
conference, as the division manager, the district manager, and the 
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supervisor. The people selected are always partly composed of 
those who have been or are good salesmen. 

3. The questions, mimeographed, are distributed to these thirty 
salesmen. The sales manager explains their purposes and states 
that someone will soon interview them to get them to talk about 
the question and that all they need to do is to think about the ques- 
tions and talk when the interviewer visits them. 

4. Interviewers are trained. These consist of graduate students 
and special assistants in the field work. They are taught to bore 
into the experience of the salesmen and particularly to ask con- 
tinually: ^^How do you do this?^^ Illustrations are requested. 
Sometimes if the salesman is told to think of what he would tell 
a beginner, he is helped. As the salesman talks, the interviewer 
writes as rapidly as possible, being particularly careful to record 
picturesque and forceful expressions. 

5. After the interview, which usually is 45 minutes, but varies 
with the interviewer and the person interviewed from 30 to 75 
minutes, the material is written up. This takes usually about 40 
minutes. In writing up, a number of mechanical devices have 
been found useful. Each question is written on one page, so that all 
the thirty answers to each question can later be thrown together. 

6. These answers are then taken and worked up question by 
question. The thirty are read by the compiler, headings decided 
upon, re-read and classified, and then written in final form. Prom 
3 to 6 hours are necessary for the compilation of the answer to 
each question. 

7. The compilation is then mimeographed. Copies are given to 
those interviewed and additional copies are available to be used in 
training the salespeople. 

B. Determining the Effective Advertisement by Experiment 

6. Belief and Reasoning 

A. T. POFFENBEBGEB, “The Conditions of Belief in Advertising,” Journal 
of Applied Psychology y 7:1-4, 7, 9, (1923) 

1. Belief is rarely the result of reasoning. One does not go 
through the processes of logic to establish his beliefs. If logic is 
used at all it is to justify a belief already established. A striking 
illustration of the separation of reasoning and belief is found in 
the case of the insane patient who firmly believed himself to be 
the son of a king, and yet whose reason was intact enough to 
enable him to solve complicated mathematical problems. 

The advertising of the New Gillette razor offered a good oppor- 
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tunity for studying the relation between belief and reasoning. On 
May 16, 1921, the Gillette Razor Company announced "a new 
triumph of American inventive genius of startling interest to 
every man with a beard to shave.” The advertisements state that 
the ^^fulcrum shoulder, overhanging cap and channeled guard” 
were the three innovations which made possible ^^for the first time 
in any razor, micrometric control of blade position.” A diagram 
showed ^Tiow the blade is bifiexed between overhanging cap and 
fulcrum shoulder. It is flexed once into the inside curve of the 
cap. This is the minor flexure — ^the curve for easy gliding action 
and play of the wrist in shaving. It is flexed a second time — more 
sharply and in a shorter radius — ^by the grip of the overhanging 
cap the whole length of the fulcrum shoulder. This is the major 
flexure.” This arrangement provided an exactness of adjustment 
to 1-1000 of an inch. Advertisements containing the above in- 
formation and well illustrated were given to fifty-seven men, college 
students and university graduates, together with a series of seven 
questions intended to test both their belief in the new razor and 
their understanding of it. The answers to these questions showed 
that all the students agreed that the new razor was better than 
the old one, and that they would rather pay $5.00 for the new one 
than $1.00 or $2.00 for the old one. In supporting their belief 
they were allowed to consult the advertisements as much as they 
wished. They quoted the ‘^fulcrum shoulder, overhanging cap and 
channeled guard,” which made possible ^^micrometric control of 
the blade position,” bjit not one of them could explain how the 
micrometric control was obtained or what advantage there would 
be in having such micrometric control. They believed that the 
^^channel guard” was an improvement although they could not 
tell why it was an improvement. As to the importance of major 
and minor flexures they were entirely ignorant. Five minutes 
examination of an enlarged diagram of the new razor improved 
their understanding of the razor little or not at all. Here is a 
belief effective for the purpose of the advertiser in spite of the 
inability of the reader to support his belief with reason. This 
experiment is quoted not to show that the advertisement is poor, 
but merely to show that in advertising reasoning is not needed to 
create belief. Whether the space in the advertisement devoted to 
argument might have been more profitably filled, is however an 
interesting question. 

2. It is not necessarily that which is true that is believed. The 
fact that a statement in an advertisement is true will not guarantee 
belief on the part of the readers of it. The truth may be too 
startling and surprising to be believed, and in some cases it might 
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' be more effective to tell half the truth than the whole truth. Three 
advertisements were chosen for investigation in this connection, 
each of them presenting rather unusual information. In each case 
the truth of the statements made was vouched for by reliable 
individuals. Each of the advertisements was presented to 100 
people, together with a series of statements about them. The 
individuals were to simply check those statements that most nearly 
represented their opinion about the advertisements. The state- 
ments were carefully prepared so as to avoid suggestion. The 
studies of the three advertisements will be reported separately: 

Taylor Trunk Advertisement, — This advertisement showed the 
photograph of a huge elephant standing on a trunk. The picture 
was accompanied by a signed statement as to the genuineness of 
the photograph, and by statements to the effect that the trunk was 
taken from the regular stock. Statistical treatment of the replies 
of the persons tested showed that 38 per cent of them doubted the 
truth of the statements made in the advertisements; 24 per cent 
questioned the genuineness of the photograph; and 21 per cent 
believed that it would be impossible to construct a trunk strong 
enough to withstand such a weight. That is, in from one-fifth to 
two-fifths of the persons tested the advertisement created a state 
of mind adverse to the purchase of the article. 

Stanley Vacuum Bottle Advertisement, — This advertisement 
represented a vacuum bottle falling from a high window, and 
described an incident in which a Stanley bottle had accidentally 
fallen from an eighth-story window and suffered only a dent, 
which did not at all interfere with its usefulness. The replies to 
the questions submitted with this advertisement showed that 31 
per cent doubted the truth of the statements, while 22 per cent 
refused to believe that a vacuum bottle sufficiently strong to survive 
the fall could possibly be constructed. 

Edison Phonograph Advertisement, — This advertisement pic- 
tured one of the well-known ^%ne tests^^ demonstrations in Car- 
negie Hall, Pittsburgh. It showed the stage occupied by a well- 
known singer and an Edison phonograph, with the audience in 
the background. On the advertisement there were reproduced a 
number of clippings from the daily papers describing the remarkable 
demonstration, each clipping making the statement in one form 
or another that no one in the audience of 2,600 people could 
distinguish between the voice of the singer and its reproduction. 
Replies from 100 people to eight questions about this advertise- 
ment may be summed up as follows : 77 per cent doubted the truth 
of the statements contained in the advertisements; 73 per cent 
believed that they could tell the difference between a real voice 
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and its reproduction by any phonograph; 82 per cent believed that 
mechanical sounds would betray the phonograph in these ^^tone 
tests” ; 49 per cent believed that some form of trickery or deception 
was practiced; 60 per cent believed that the artist intentionally 
imitated the phonograph; 44 per cent believed that a specially 
constructed phonograph was used for the demonstration rather 
than a stock instrument; 68 per cent believed that no phonograph 
could successfully undergo such a test ; 39 per cent stated that an 
actual demonstration of the ^%ne test” such as that described in 
the advertisement would not convince them of their inability to 
distinguish between the human voice and its reproduction. 

This advertisement seemed especially effective in failing to 
create belief in the minds of its readers, when over three-fourths 
of them doubted the truth of the statements. The writer recom- 
mended in this case a less extreme and less startling form of appeal 
which should not arouse the antagonism manifested in this experi- 
ment. 

Thus far the negative side of the question has been presented. 
If belief in an advertisement does not depend upon the truth of 
the statements made and does not depend upon the reasoning of 
the reader, on what does it depend? To state the matter simply, 
we may say that ideas which are present in the mind and are not 
interfered with by any opposing ideas will be believed. This is 
merely a bare statement of the law of suggestion and to comply 
with it in advertising, conflicting ideas should be prevented from 
entering the mind. JThere are many conditions on which such 
undisturbed acceptance of ideas depends. Only three will be 
mentioned here. 

1. The ideas aroused by an advertisement must not conflict too 
sharply with the reader^s experience. Introspections volunteered 
by many of the 100 subjects who served in the experiments just 
described indicated that their past experiences with trunks, vacuum 
bottles and phonographs furnished conflicting ideas which the 
advertisements were not suflBciently powerful to overcome. This 
was especially true in the case of the phonograph advertisement 
where doubt was expressed in a large percentage of the cases. . . . 

2. Ideas that are to create belief must come from an authorita- 
tive source. This is a well-known law of suggestion. The hyp- 
notist can do nothing without his air of authority and the subjects 
recognition of it. We are accustomed to believe the statements 
made by a person in whom we have confidence, and to believe what 
is printed in a medium which we consider authoritative. Even if 
there is conflict with one’s own experience, he will sometimes accept 
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the contrary experience of another person as a basis for belief if 
he have sufficient confidence in the other person. But even then 
the new experience may not be too conflicting. 

3. There is a third important condition of belief, namely, that 
we tend to believe what arouses our desires, our fears and our 
emotions generally. I have no experimental evidence to offer in 
this connection, and know of none in the field of advertising. But 
evidence for the importance of this factor may be drawn from 
psychology. William James has said, "A man who has no belief in 
ghosts by daylight will temporarily believe in them when alone 
at midnight, he feels his blood curdle at a mysterious sound or 
vision, his heart thumping and his legs impelled to fiee.^^ 

6. Attention Values of Pictures and Color 

H. K. Nrxow, '*Two Studies of Attention to Advertisements,” Journal of 
Applied Psychology, 9:176-178, 183, 187 (1926) 

The experiment from which the present results were secured 
may be briefly described. In general it consisted in representing 
two advertisements simultaneously, one advertisement possessing 
the feature whose attention value was being tested, and the other 
not possessing this factor, and observing the length of time the 
subject looked at each advertisement. It serves as an objective 
approach to problems of attention which have previously been 
attacked by less direct methods. 

The subjects of the experiment were 30 in number, consisting 
of business men, housewives, and students in Columbia University, 
14 men and 16 women. The age range was from eighteen to 
fifty. In the first experiment here reported thirty-four advertise- 
ments having pictures of people and thirty-four having pictures 
of objects were paired. In the experiment on color forty-four 
colored and forty-four black and white advertisements were paired. 
In the first case the factors of position (right or left hand page), 
color, size of illustration, possession of border, and degree of 
complexity were kept in balance, so that the pictures of people 
appeared half of the time on the left hand page, half of the time 
with color, and so on. In the case of the color experiment similar 
care was taken. All of the advertisements used were full page, 
of Saturday Evening Post size. They were bound together in a 
book of which the subject turned the pages. For the part of the 
experiment dealt with here the subject spent thirty seconds on 
each pair, distributing his time between the members of the pair 
as he was inclined. Unknown to the subject the observer recorded 
the distribution of eye fixations and the following pages present 
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the tabulation of the data thus derived in the case of pictures of 
people and of color. 

I. The Use of Pictures of People as an Attention Factor in 
Advertising . — The practical advertising man has always recognized 
the value of illustrations of people as a method of attracting 
attention. A survey of current magazines shows that over 65 
per cent of full page advertisements contain pictures of humans 
as a prominent feature, and it is probable that this use is on the 
increase. Academic psychology has likewise noted that people are 
prepotent factors in attention. As far as the writer knows, no 
study has ever been made to determine with exactitude the real 
efl&ciency of illustrations of people. Hollingworth has, indeed, 
cited an experiment showing that persons and faces are more easily 
remembered than objects and he has stressed the value of sug- 
gested activity, which is likely to be the activity of humans. Aside 
from this, the topic seems to have been neglected. As the data 
here presented will indicate, this neglect is serious, for in any 
experiment on advertisements one might almost as well neglect 
size or position and might better neglect color or border or size of 
display type than to neglect this factor. It is therefore, both from 
the point of view of the advertiser and that of the experimenter 
on advertising material, of importance that definite data be secured 
on this subject. The figures presented in this article are suggestive 
of what may develop. 

The data of the original experiment of which this work is an 
elaboration indicated that subjects, in a surprisingly large number 
of cases, tend to firsMurn the eyes to advertisements having pic- 
tures of people in them, as opposed to advertisements having only 
illustrations of objects. For convenience the original figures are 
reproduced in Table I. 

The original data also showed that pictures of people maintained 
a decided interest throughout the period of exposure. 


TABLE I 

First Fixations out op Possible 34 (Thirty Subjects) 



Average 

Number 

S. D. av. 

34 advertisements with pictures of people 

mSM 

0.48 

34 advertisements with pictures of objects 

■■ 

0.48 


Difference = 3.86 


S. D. diff. = 0.96 
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II. The Attention Value of Color in Advertisements. — Pranken 
and Hotchkiss found that colored advertisements had a 13 per cent 
greater recognition memory value than an ordinary black and 
white page. Kitson reports that the use of color is greatly on the 
increase since 1912. These two investigations are practically the 
only ones available on this important practical question of the 
value of the use of color as an attention device. The impression 
is widespread that color is very eifective and millions of dollars 
are spent every year under the idea that if the advertisement is 
only given color it is sure to dominate its black and white com- 
petitors. 

Our experiment shows that color is surprisingly inferior in at- 
tention power. Even in attracting initial attention, for which it 
is ordinarily used, it is not nearly as effective as pictures of people. 
What initial advantage it does possess it loses very rapidly, so that 
after ten seconds the black and white competitor comes to be 
slightly superior. Color does, indeed, show considerable memory 
value, about that found by Pranken and Hotchkiss, but in genej^ 
the use of color as an attention device under modern advertising 
conditions would hardly seem to be warranted when one considers 
the great extra cost. The truth is, perhaps, that not color as 
such but difference or novelty or change are the basic attention 
factors and in a magazine where colored advertisements prevail 
any one advertisement need not expect to profit especially in the 
way of extra attention. This docs not invalidate its use for artistic 
purposes, of course, and from this point of view color may well 
be worth all it costs. It is likewise probable that in media where 
the use of color is infrequent its utility may be greater, as may 
also be the case where it is employed in some unusual or startling 
manner. In general we would merely urge here that it should not 
be too blindly accepted as a potent attention device. 

7. Answering a Question of Marketing Efficiency 

B. K. Strong, Jb., Habits of Passengers in Street-Cars^ Elevated and Sub- 
way Trains as Regards the Reading of Advertising Cards , Report 
No. 3, Association of National Advertising Managers (1913) 

The present investigation had a two-fold purpose: — (1) of 
studying the habits of passengers in the matter of reading adver- 
tising cards, and (2) of comparing the efficiencies of subway, 
elevated, and street-car advertising. The first part has been fairly 
well worked out. . . . 

Two different methods were employed in securing the data. The 
first method consisted in watching a group of passengers in a car 
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during the ride from one station to another^ that is^ during a 
period of about two minutes. One-half or one-fourth of a car 
was considered at a time. The following factors were noted : 

(a) Number of each sex (children were recorded separately from adults) 

(h) Number standing and sitting 

(c) Number reading newspapers^ magazines, books, etc. 

{d) Number looking at the advertising cards displayed in the cars 

The data were so noted down that any combination of the four 
factors could be reported, as, for example, the number of women 
who stood and read a newspaper or who were seated and looking 
at ads. . . . 

The data from the first method will be presented. . . . 

The following data are based on observation averaging approxi- 
mately two minutes in duration: 

1. The Subway. The data were all gathered on the Broadway 
division of the Subway, between Dyckman St., Manhattan, and 
Atlantic Ave., Brooklyn. Passengers include only those standing 
or seated in seats running lengthwise of the car. (A small amount 
of data from passengers seated in the crosswise seats, now dis- 
carded by the system, showed clearly that such individuals do not 
look at advertising-cards anywheres near as much as those seated 
in lengthwise seats. These data are not included here.) 

Table I gives the total per cent of men sitting and standing and 
the per cent of those who read newspapers, etc., and those who 
looked at ads. The same information is given for women. (It 
should be emphasized here that the number standing is not com- 
parable with the number sitting because for the most part of the 
investigation the former were ignored. It was only during the 
last fourth of the study that they were included and then not 
always. Those standing move about so much that it is well-nigh 
impossible to keep track of them. Indeed, it is impossible when 
the car is jammed. The figures that are given are accurate, how- 
ever, as far as they go.) The time of day is divided into four 
parts. The first part represents the early morning rush, the 
second period covers the middle of the day, when generally speak- 
ing, there is a seat for every passenger, the third period covers 
the evening rush, and the fourth period covers the evening 
traffic. Totals for the entire day are given in the last column of 
the table. 

Conclusions from Table I. 

1« Three times as many men read newspapers, ete., as women. 

2. The percentage of those reading decreases as the day ad- 
vances, except for &ose standing, where the evening rush period 
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shows a greater proportion reading than during the middle of 
the day. 

3. Kfty to 76 per cent more women look at ads than men. 

4. The per cent of both men and women who are seated and 
look at ads remains constant throughout the day, — 15 per cent of 
the men and 31 per cent of the women. 


TABLE I 


Seowino BssuiiTS raou Subway, Expressed ik Pebobktaoes or the 
Total Number Riding 




Time of Day 




7-10 A.M. 

10-5 p.M. 

6-7:30 

P.M. 


Total 

Men 

Sitting 

Number riding 

1,445 

2,294 

909 

1,973 

6,621 

Per cent reading 

68% 

41% 

39% 

28% 

41% 

Per cent looking at 
ads 

16% 

14% 

13% 

16% 

16% 

Standing 

Number riding 

117 

319 

177 

193 

866 

Per cent reading .... 

33% 

21% 

26% 

10% 

22% 

Per cent looking at 
ads 

6% 

19% 

10% 

24% 

15% 

Women 

Sitting 

Number riding 

646 

1,433 

618 

1,006 

3,602 

Per cent reading 

24% 

12% 

14% 

8% 

13% 

Per cent looking at 
ads 

23% 

21% 

21% 

20% 

21% 

Standing 

Number riding 

39 

67 

42 

44 

192 

Per cent reading 

8% 

4% 

14% 

2% 

7% 

Per cent looking at 
ads 

10% 

39% 

21% 

26% 

26% 


6. The percentages of men and women who are standing and 
look at ads are not so reliable as they might be, due to the few 
cases observed. On the whole, it appears that as the day advances 
the percentage of those looking at ads increases. This increase on 
the part of the men is paralleled by a decrease in the number of 
those reading newspapers. The average for the entire day is 16 
per cent of the men and 36 per cent of the women. 
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0. Abuses in Advertising 

8. The Testimonial Business 

Stuabt Chase and F. J Sohlink, Your Money*8 Worth, 24-26 (The Mac- 
millan Co,, 1927) 

Do you buy because Babe Euth or Bed Grange or the Queen of 
Boumania endorses a product — ^with full length portrait and 
signed testimonial? Note well the following circular from an 
advertising agency which gives a hint of the machinery which lies 
behind the copy: 

For those of your organization who require testimonials or special 
posing of moving picture players, operatic or theatrical stars, famous 
athletes, society people and other famous personalities, there is made 
available a new service called Famous Names, Inc., Chicago. (Branches 
in New York City and Hollywood, Cal.) 

The fee for the exclusive use of a star is between $150 and $2,500, 
depending upon the standing of the star and the length of time the 
exclusive use is desired. This fee includes the special posing and 
signed indorsements. The rights to use this service are sold on an 
exclusive basis, which means a definite protection to the advertiser 
against duplication in picture, names and indorsements. The rights 
are directly assigned to the purchaser, signed by the star, and assign- 
ment is also made by Famous Names, Inc. 

Millions are daily attracted to moving-picture theatres because of 
the popularity of the names and pictures of these stars. Likewise, 
additional millions can be attracted to national advertising through the 
use of pictures of these stars who are familiar and popular with the 
buying public, ♦ 

The picture of a famous star will always attract copy attentioni 

A large New York advertising agency received the following 
form letter : 

Promotion Director 
Dear Sir: 

The writer will be glad to consider arranging for endorsements of 
commodities or products of national reputation from Her Majesty, 
the Queen of Boumania. 

Please let me know by November 21st if any of your clients are 
interested. 

Yours very truly, 

H. C. Klemfuss, President 

This was at the time of the visit of the Queen to the United 
States. 
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9. Exploitation in Business 

F. H. Allpobt, Booial Psychology, 408-409 (Houghton Mifflin, 1024) 

The aim of the business man is to increase his business ; that is, 
to induce people to buy his product or service. The very nature 
therefore of business implies a ceaseless and varied endeavor to- 
ward social control. The salesman and promoter employ the art 
of oral suggestion, enforcing it by assuming an ascendant, face-to- 
face attitude and by thrusting their prospects into the submissive 
role. Personality traits thus attain great importance in the selec- 
tion of selling personnel and in the social contacts involved in 
selling. 

Advertising is a form of control which has assumed gigantic 
and wasteful proportions in modem business. A more socialized 
ethics than that which the business class has evolved is necessary 
to curb this growing evil. Every form of appeal is employed in 
order to coerce individuals to buy. Protection from injury or 
impending disaster, sex, humor, hunger, pleasures of the palate, 
love of wife and children, the social self-attitude, caste, social 
conformity, patriotism, and even love and respect for one’s mother 
are all played upon to induce the purchase attitude and fill the 
coffers of the profiteer. These appeals are conditioning stimuli 
for the arousal of prepotent responses in a manner conducive not 
to the socialization or efficiency of the consumer but to the gain 
of a limited class of commercial men. Human nature is thoroughly 
exploited. 

Advertisers do not limit themselves to control through the funda- 
mental activities. They capitalize many other laws of social be- 
havior. The buyer is controlled by verbal and pictorial suggestion. 
His submissive and conforming attitude is evoked through creating 
an impression that a large number (which to the unthinking indi- 
vidual means ^every one’) is buying the product. Suggestion is 
further increased through quotations from individuals in authority, 
or through social and financial prestige. Attitudes of compensation 
for inferiority in physique, education, wealth, and social status are 
freely exploited. 

Such advertising involves not only unjustifiable exploitation of 
the human drives, but artificial stimulation of demand, wasteful 
establishment of consumptive ideals, and competition in extrava- 
gant styles and luxuries. Discontent and envy among the poorer 
classes are a further result of these enticing but expensive appeals. 
It is true, of course, that not all advertising merits the above criti- 
cisms. Some firms do not advertise to stimulate demand or to 
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arouse approaching responses by irrelevant appeals; but are con- 
tent merely to state the essential merits and price of their products. 
General culture and comfort are promoted by this class of ad- 
vertisements. ^Esthetic improvements have also been made (al- 
though the landscape is still disfigured by billboards). This finer 
sense of social values is, however, not yet shared by the majority 
of business houses. 


D. Good-Will 

10. Four Things to Be Accomplished in Selling 

E. K. Stbono, The Psychology of Bellmg and Advertising , 96-98 (McGraw- 

Hill, 1926) 

The aim of a selling organization is to make customers, to form 
in the minds of thousands of people the habit of buying a given 
commodity at a certain place. To do this there are four fairly 
distinct things to be accomplished. First, some prospective cus- 
tomers must be led to luy the commodity for the first time. Sec- 
ond, some prospective customers must be led to luy the seller's 
Irmd for the first time, instead of a competitor's brand. Third, 
those who have bought the seller^s brand must be led to buy it 
again and again. And, fourth, those customers who are influenced 
by competitors must be led to luy despite the competition. 

If it were necessary to run entirely different advertisements to 
accomplish these four aims, then each advertisement would only be 
one-fourth as eflBcient as it might be if each advertisement could 
accomplish all four at the same time. The same thing holds true 
in selling. If the salesman must employ four different sales 
procedures it will take him longer to acquire them, and he will 
be less efficient for a long time than if he can employ one general 
sales procedure. 

Frankly, it is often impossible to accomplish all four aims at 
the same time. There are occasions when one aim must be empha- 
sized even to the extent of ignoring the other three. The more, 
however, an advertisement can secure entirely new customers for 
the commodity, switch customers from another brand, maintain 
old customers, and prevent inroads from competitors, the more 
efficient it is, since, among the readers of any medium there are 
some who belong to each of these four groups. And in the same 
way the salesman who can sell a prospect in such a way as to make 
a permanent customer is a more efficient salesman than one who 
has repeatedly to sell the man before securing him permanently. 

The prospective customer who has never used the commodity at 
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all must be made to feel some want and to see that the seller’s 
commodity will satisfy it. Emphasis must be placed upon the 
elements on the central line of the buying formula, but particularly 
upon Want, Commodity, Trade Name, Purchase, and Satisfaction. 
As it is also necessary to show this new customer how the com- 
modity will satisfy his want, some emphasis must also be put upon 
Establishing the Adequacy of the commodity and upon Pleasant 
Feelings associated with the commodity and trade name. 

The prospective customer who has been buying a competitor’s 
goods must be led to see that the seller’s goods will more thoroughly 
satisfy his wants than do the goods he is buying. Here emphasis 
must be put upon Adequacy and Pleasant Feelings associated with 
Trade Name, for the new customer must have reasons why the 
seller’s commodity is better and he must come to feel more pleas- 
antly toward it than toward the old brand. 

The established customer is one who, when he feels his want, 
satisfies it by buying the trade-named commodity which he has 
bought before. He does not think of reasons for so acting, nor 
does he have any particular feeling in the matter, any more than 
one does in the case of shaving, or starting his auto. He has a 
well-established habit and when the occasion occurs the act is 
performed. From the standpoint of maintaining the habit the 
most important element is that of satisfaction resulting from the 
use of the commodity. So long as each use of the trade-named 
article brings satisfaction the tendency is for the habit to continue 
in force. 

Forgetting in such a case is guarded against by general publicity, 
by reminder advertising. And in reminder advertising the empha- 
sis is upon the items on the main line of the buying formula and 
particularly upon Trade Name and Purchase. 

The hesitating customer is one who is confronted by a competi- 
tor’s claims. A salesman in the store, or at the door, or in the 
office, or in an advertisement suggests a new trade-marked com- 
modity. Whether the new substitute will be bought or not de- 
pends upon the salesman or advertisement, and upon the strength 
of the old habit. In a real sense the habit within the old customer 
must fight the battle for the company. Whether the old habit will 
win or lose depends very largely upon the strength and the ele- 
ments that compose it. 

The strength of an established habit depends largely upon the 
number of times it has been performed, i.e., upon the strength of 
the associations connecting Want, Commodity, Trade Name, 
Action, and Satisfaction. But its strength to resist the interfer- 
ence of a competing seller is largely in terms of the Reasons and 
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Feelings that will come to mind at the moment. For these reasons 
and feelings actually function as would a salesman if he were 
present to defend the old habit of bu 3 ring. 

11. The Practice of Publicity 

G. C. QunsTT and R. D. Casey, Principles of Puhlidtp, 1-3 (Appleton, 1926) 

As society grows more complex it becomes increasingly difficult 
for any large part of it to know how the other half lives, thinks, 
acts, or what it is trying to accomplish. It has become so difficult 
that industries which are among our greatest have been organized 
for the specific purpose of keeping the public informed. Certain 
activities of immediate interest to great masses of people are 
chronicled in our newspapers and reproduced in our motion pic- 
tures. Certain topics, because they obviously affect the immediate 
welfare of large numbers, are made the subject of discussion in 
magazines and by speakers from pulpit and platform. But certain 
other subjects of equal but less obvious interest and importance 
are often so neglected of so incompetently treated that the public 
has no opportunity of forming an intelligent opinion concerning 
them; and certain matters are presented in so biased a fashion 
that it is necessary to inform the public as to the merits of the 
other side of the question. 

The purpose of publicity is to inform the public about a specific 
individual, an institution, or a cause so as to create a public opinion 
that is intelligent, informed, and favorable. Although the creation 
of opinion is not a problem of modern origin, the technique of 
publicity has recently assumed a new importance. The spread of 
democracy and the attendant shift of authority from top to bot- 
tom; the release, by reason of educational and economic oppor- 
tunity, of new energies, ambitions, and ideals, and the increase of 
literacy and common knowledge among the ranks of common men ; 
the invention of quick and efficient means of communication ; and 
the growing complexity of our institutions, have combined to create 
a situation wherein the opinion of the public is a matter to be 
reckoned with, wherein it may be easily reached, and wherein so 
many things bid for its attention that a special technique is re- 
quired to interest it. Publicity is that technique. Publicity is the 
specialized effort of presenting to the public particularistic news 
and views in an effort to influence opinion and conduct. 

Publicity utilizes many media of public information, foremost 
of which is the newspaper. Some misconceptions concerning pub- 
licity may be cleared away by defining its relation to the news- 
paper: 
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News is current, truthful, and interesting information from the 
point of view of one who desires to he informed, 

Puhlidty is current, truthful, and interesting information from 
the point of view of one who desires others to he informed. 

First of* all, publicity must be honest. And it must be respon- 
sible and aboveboard. 

Current, truthful, and interesting information, written from the 
point of view of one who desires others to become informed, has a 
definite news value. And the business of a publicity man, who is 
writing for the press, is to disseminate to the newspapers such 
information, or to make it possible for the newspapers themselves 
to obtain it. 

Publicity is commonly confused with advertising, but its re- 
quirements and its technique are quite different. Publicity appeals 
to enterprises which could make but sparing use of advertising 
if they could use it at all. Agencies of social, religious, and educa- 
tional work, which have a story to tell, a story that the public 
ought to hear and will gladly hear if it is rightly told, cannot use 
advertising largely, both because of its expense, and because it is 
an unsuitable medium. Occasionally they can use advertising, 
but the day-by-day story of news events which will make them and 
their work known must be told through publicity. 

A newspaper proprietor has drawn the distinction between ad- 
vertising and publicity that publicity is merely advertising that 
isn^t paid for, and, on the face of it, this might appear to be true. 
But this is a wrong conception of worthwhile and legitimate pub- 
licity. The function of the newspaper is to print the news. The 
function of the publicity man is to find the news for the newspaper 
and turn it over to the newspaper with the understanding that 
if it is not news it will not be printed. Newspaper editors are not 
deceived by thinly veiled advertisements sent in for the news 
columns, and such items are thrown into the wastebasket every 
day. But when an enterprise is able to convince the newspaper 
editor that its activities are of interest to his readers, and when it 
provides stories that can compete for space with the stories turned 
in by the newspaper's own reporters, or information which the 
reporters themselves use for stories, then the material has been 
raised out of the class of advertising as such, and is accepted for 
publication by the newspaper strictly on its merits as news. Al- 
though the institution about which the publicity is concerned owes 
a debt of gratitude to the newspaper editor for printing the story, 
the newspaper is not without its debt of gratitude for receiving a 
story of general interest which it would otherwise have had to get, 
if at all, at the cost of a reporter's time and effort. 
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QUESTIONS 

1. What are the likenesses and differences between professional sales- 
manship and advertising t 

2. Show how psychological knowledge can lead to a social employment 
as well as an abuse of the advertising process. 

3. Suppose you had only a small sum to spend for advertising; would 
it give larger returns (1) to run small advertisements in many 
different periodicals, or (2) to concentrate expenditure in one 
large advertisement in one medium t How could you find the 
answer? 

4. Wnhat is the function of publicity in contemporary society? How 
does it differ from propaganda? Prom advertising? From ordinary 
news and information? 

5. Why is less resistance met when the buying formula is used by 
the salesman as his guide? 
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